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VIEWS, NEWS AND INTERVIEWS. 
‘© Down in Texas,” said an electri- 
cal salesman, “‘I think there is a 
good demand for a telephone that can 
talk over 100 miles of barbed wire 
fence. On the ranches cowboys are 
kept ‘riding the fence,’ that is, riding 
up and down a section of barbed wire 
fence, inspect*ag it and keeping it in 
order. Many ranches are 20, 30 and 
50 miles square, and if a serious break 
in the fence is found, the cowboy 
ride back to the ranch to 
report. Now if a good telephone 
could be provided for each section it 
would save all that riding. The 
staples holding the two top wires to 
the posts could be removed, insu- 
lators put in their places and a man 
would have a complete metallic tele- 
phone circuit around his ranch.” 


must 


Who is this Thomas “ E.” Edison 
that he should have his picture in 
Leslie’s Weekly for July 19? 


‘‘ While reading of the numerous 
trolley accidents in Brooklyn,” said 
Alderman Brandt, of Binghamton, 
toa New York Sun reporter, as he 
sat in the Gilsey House corridor a few 
days ago, “‘it occurred to me that 
Brooklyn lines would do well to adopt 
a unique custom which, as far as I 
know, is peculiar to Binghamton car 
lines. In our city the trolleys occupy 
all the principal streets, but the 
motormen are very careful, and it is 
seldom that there is an accident. 
Last Winter, however, a man was run 
down and killed. The exact details 
of the accident have slipped my 
memory, but I believe that no blame 
was attached to the motorman. 

‘* When that particular car appeared 
on the following day it was a sight to 
seen. Long streamers of crape 
floated dismally out from the sides, 
black and white rosettes ornamented 
the spaces between the windows and 
conductor and motorman wore badges 
of mourning. Not only that, but 
every car on that line was draped 
with black, and all the trolley cars in 
the city displayed in one way or 
another some sign of mourning. It 
was really quite imposing. 

“If they could only import that 


be 


idea in Brooklyn,” continued the 
alderman thoughtfully, “1 think it 
would be a long step toward trolley 
reform. ‘They seem to be reforming 
everything else but the trolleys there. 
Draping the cars of each line for, 
say, three days after any unfortunate 
had met his death on that particular 
line would enable people to keep a 





ing the department with a permanent 


electrozone plant on Riker’s Island. 
The plant must have a capacity of 
4,00v gallons per hour of electrozone. 
The Board of Estimate has authorized 
the Commissioner to purchase a plant 
at a cost not to exceed $37,000. The 
Board of Health has investigated the 
matter of disinfecting street refuse 


Tue RikeR ELectric Motor Company’s New Fan Moror. 


sort of count, besides being a graceful 
tribute of sorrow on the part of the 
trolley company. Moreover, the 
enormous expense for crape to which 
the companies would be subjected 
would, undoubtedly, have the effect 
of making the motormen more 
careful. 

‘Oh, I tell you, there are lots of 
things that the bigger cities can learn 
of Binghamton.” 


Commissioner Andrews, of the New 
York Department of Street Cleaning, 
will open bids on July 26 for supply- 


with electrozone and pronounced it a 
success. 

A conductor on a Paterson, N. J., 
trolley car has given up his position 
because he is short of stature. He 
was of such a height that when he 
wanted to ring the bell he had to 
jump for the bell cord. The girls 
who work in the Paterson silk mills 
thought this was funny and laughed 
and giggled at the trials of the bash- 
ful short conductor to such an extent 
that his life was made miserable to 
the point of causing his resignation, 





The Riker Electric Motor Com- 
pany’s New Fan Motor. 

A new line of electric fan motors 
for 110 volt direct current circuits 
has just been placed upon the market 
ut a very reasonable price by the 
Riker Electric Motor Company, 45 
and 47 York street, Brooklyn, N. Y. 
The motors are compact in design, 
as shown in the illustration herewith, 
and are fitted with four blade 12 inch 
fans and guards. The fields and 
commutator are completely enclosed 
in a malleable iron The 
motor has self-adjusting brushes and 
is self-oiling. A switch on the bot- 
tom of the motor gives four speeds 
from 1,100 to 1,800 revolutions per 
minute. The Riker Electric Motor 
Company reports that it has booked 
300 advance orders for this motor, 
although its appearance is a little late 
in the season. 


sasting. 


aii 
ITEMS OF INTEREST. 
Improvements in primary batteries, 
while of considerable scientific inter- 
are of little or no commercial 
value.—London Electrical Review. 


est, 


The telephone between Vienna and 
Berlin, which is at present in course 
of construction, will probably be com- 
pleted and opened for the public by 
the month of November. The line 
passes through Bodenback, where it 
is connected with the large Prussian 
Saxonian telephone systems. 
The fee for a three minutes’ conversa- 
tion between Vienna and Berlin will 
be three marks (72 cents), and the 
commercial portion of the two cities 
look upon this latest international 
telephone with much interest. 


and 


-=_- - — 
Pullman and General Electric. 


A story went the rounds in Boston 
last week to the effect that the Pull- 
man company contemplated the pur- 
chase of the Lynn factories of the 
General Electric Company, whose 
cost to that company is said to exceed 
$2,000,000. The ELecTRICAL REVIEW 
is credibly informed that there are 
not now and never have been negotia- 
tions looking to the sale of the 
General Electric Company’s plant at 
Lynn, The works are not for sale, 
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NORTHWESTERN ELECTRICAL 
ASSOCIATION. .- 


SECOND SEMI-ANNUAL CONVENTION 
HELD AT ST. PAUL, MINN., JULY 
18-20, Ts94—PROGRAMME OF 
THE MEETING — 
AND ADDRESSES A 
frENDED GATHERING, 


PROCEEDINGS 
WELL AT- 


Any man who says * Electricity is in its infancy" 
will be hung by the neck until dead. 


With this warning in plain’ sight 
and bold type on the programme the 
second semi-annual convention of the 
Northwestern Electrical 
was begun at St. Paul, Minn., on 
July 18. 
the following order of procedure : 


Association 
The programme called for 


WEDNESDAY 
Organization. 


MORNING, 


WEDNESDAY AFTERNOON, 

** Relations of Technical Schools to 
Electrical Industries,” Prof. G. D. 
Shepardson, University of Minnesota. 

The Kecenomical Production of 
Klectric Power,” B. J. Arnold, Chi- 
cago, Ill. 

THURSDAY MORNING. 

The Modern Dynamo,” Gilbert 
Donaldson, Minneapolis, Minn. 

** Incandescent Lamps, their Use 
and Abuse,” A. D. Page, Harrison, 
N. J. 

TIURSDAY AFTERNOON, 
** Economical Operation of Electric 


Plants -from an Electrical Stand- 
point,” C. K. Stearns, St. Paul, 
Minn. 

‘A Question of Public Policy,” 
Allen Ripley Foote, Washington, 
D.C, 


FRIDAY. 
‘¢Tn the Hands of our Friends.” 


With the thermometer registering 
4 degrees -in the shade and scarcely 
a breeze to disturb the heat laden 
atmosphere, the Northwestern Elec- 
commenced — its 


trical Association 


second semi-annual session at the 
Hotel Ryan, St. Paul, on Wednesday, 
the Lsthinstant. ‘The rather uncom- 
fortable temperature, however, did 
not seem to materially detract from 
the enthusiasm of the members and 
their friends, as was shown by a rather 
liberal attendance. 

July 18, at 11 a. 
tion was called to order by the chair- 


M., the conven- 


man, Mr. Baker, for the purpose, as 
he explained, of holding a prelimi- 
nary meeting, the regular meeting to 
convene inthe afternoon. On motion 
the hoursof meeting were set at 2 P.M. 
and 9.30 A. M., respectively. On 
motion of Mr. Debell it was the sense 
of the meeting that members of the 
press be requested to obtain all their 
information, as far as it pertained to 
the proceedings of the association, 
from the secretary. 

At 2.30 p. M. the regular meeting 
to order. After roll call 
(which showed quite a number of the 
members absent) the reading of the 


was called 


minutes of the last meeting was dis- 
Applications for mem- 
bership were received from the follow- 


pensed with. 


ng: 

If. A. Patton, IL. Guil, W. B. San- 
ford, Arthur S. Huey, J. H. Hard- 
ing, Chas. S. Cooke, Chas. S. Mar- 
shall, J. 8S. Pomery, Jno. R. Markle, 


M. J. Sullivan, Chas. E. Gregory, 
KF. EK. Donohoe, H. 8S. Woodruff, 
Fred. De Land, L. W. Burch, Chas. 


ELECTRICAL 


S. Robertson, W. E. Rant- 

frew, Ed. Daniell, IL. Bb. 

Action on these names was deferred. 
Mr. W. B. | 


Baker moved that the 
secretary be voted a salary. 


Cuneo, J. 
Morgan. 


This 
caused quite a spirited discussion, 
the result being that the matter was 
referred to a committee of three, con- 
Collins, Stewart 


and Norcross, to report at morning 


sisting of Messrs. 
session. 

Professor Shepardson not being in 
attendance the reading of his paper 
was postponed, and a paper prepared 
by Mr. John C. McMynn was read 
by Mr. De Land, the title 
‘On Economy in the Boiler Room.” 


being, 


The discussion of the paper was par- 
ticipated in by Messrs. Rau, Markle, 
Debell, Grover, and proved very in- 
teresting. A recess of 10 minutes 
was then taken, after which the pro- 
gramme prepared by the Entertain- 
ment Committee for Friday was 
announced by the chairman. 

Professor Shepardson next read his 
paper on ‘Relation of Technical 
Schools to Electrical Industries,” and 
was received with great applause by 
the audience. A spirited discussion 
followed, participated in by Messrs. 
Stewart, Brooks, Sullivan, Norcross 
and Thorn. A Committee on Reso- 
iutions was next appointed, consisting 
of Messrs. Noreross, Marceau and 
‘Terry. 

On motion of Mr. 
fessor Shepardson was unanimously 


Stewart, Pro- 


elected an honorary member of the 
association. 

The meeting then adjourned till 
9.30 a. M., July 19. 
those present were the 
J. IF. Stedman, A. C. 
Wheaton, H. B. Mor- 
gan, C. E. Fred. De Land, 
J. B. James, F. E. Donohoe, Wm. 
Wilson, W. W. Lowe, M. J. Sullivan, 
Mrs. M. J. Sullivan, J. R. Markle, 
S. S. Neiler, B.S. Terry, B. J. 
Arnold, C. S. Cooke, L. W. Burch, 
C. F. Gage, Chicago; B. F. 
Miles, F. 8. Cleveland ; 
Carroll Collins, Green Bay, Wis. : 
Pliny Norcross, E. P. Norcross, 
Janesville, Wis.; Hl. Amundson, La 
Cross, Wis.; H. C. Thorn, Mrs. II. 
GC. Thorn, Madison, Wis.; O. M. 
Rau, Milwaukee, Wis. ; Ed. Daniell, 
Menomonee, Mich.; R. E. Brown, 
Mankato; W. M. Stewart, Robt. W. 
Bruce, Morgan Brooks, J. W. Hardy, 
Minneapolis; W. 8. Howell, A. D. 
Gage, J. Lee Bell, New York, N. Y.; 
Chas. Cuneo, Oconomowoc, Wis.; O. 
Claussen, W. J. Bonweil, F.S. Brad- 
bury, J. J. Schoenleber, A. 8. Huey, 
Cc. K. Stearns, Chas. Wilson, St. 
Paul; E. S. Debell, Sheboygan, Wis.; 
H. O. Woodruff, Sioux City, lowa; 
F. F. Grover, Wauwatosa, Wis.; W. 
B. Baker, Irving P. Lord, Waupaka, 
Wis.; Allen R. Foote, Washington, 
D. C.; Herman Andrae, Milwaukee, 
Wis.; G. M. Newton, Sparta, Wis.: 
W. P. Fitch, Mason City, Iowa; J. 
B. O’Hara, Chicago, Ill. 


Among 
following 
Bunee, M. C. 


CGiregory, 


Pomery, 


THURSDAY, JULY 19. 
The meeting was called to order at 
10.00 a. m. by Mr. EK. L. Debell, 
chairman, the president, Mr. Page, 


not having arrived, Additional 


REV LEW 
applications for membership were 
received from the St. Paul Gas and 
Electric Light Company. Mr. W. P. 
Kitch and Mr. G. M. Newton. It 
was moved that the secretary cast the 
ballot for the election of all appli- 
cants. Carried. 

The committee on secretary’s sal- 
ary reported and recommended that 
the secretary be allowed a salary of 
S75 per annum. Moved and seconded 
that report be accepted and adopted. 
Carried. 

Report of standing committees 
being next in order, the secretary 
reported that the committee on 
schedule of rates were unable to pre- 
pare a complete report on account of 
lack of time. On motion of Mr. 
Norcross the committee was granted 
further time and authorized to com- 
pile a report for next annual meeting, 
and to have 500 copies of same printed. 

Mr. B. J. Arnold then read his 
paper entitled “ The Cost of Produe- 
After the 
reading of same a spirited discussion 
took place, being participated in by 
Messrs. Markle, Cuneo and others. 


ing Electrical Energy.” 


After a recess of ten minutes Mr. 
Charles H. Chalmers, electrician of 
the ““D. & D.” Electric Company, 
presented a paper on ‘*The Modern 
Dynamo.” ‘The secretary then called 
for the payment of dues by the mem- 
bers, after which the 
adjourned till 2 Pp. M. 

The afternoon meeting having been 
called to order, Mr. C. K. Stearns 
read his paper on ‘** Economical 
Operation of Electric Plants from an 
Electrical Standpoint,” after which a 
lively discussion ensued, which was 
tuken part in py Messrs. Stewart, 


convention 


Thom, Cuneo, Rau, Grover and 
others. 
Mr. A. D. Page then read a paper 


on ‘Incandescent Lamps: ‘Their 
Use and Abuse.” This paper proved 
very interesting and was fully dis- 
cussed by Messrs. Stewart, Markle, 
Norcross, ‘Thorpe, Thom, Arnold, 
Kemmeyer and others. 

Mr. Allen Kt. Foote then read his 
paper entitled ** A Question of Public 
Policy,” which proved very interest- 
ing, so much so that upon motion it 
was decided to have the secretary 
have the paper printed in pamphlet 
form for distribution among all legis- 
lative bodies interested in municipal 
ownership of light and power plants. 
‘he secretary was also instructed to 
secure a sufficient number of copies 
of all journals giving the various 
papers in full, to be distributed accord- 
ing to his discretion. 

Upon motion of Mr. Pliny Norcross 
the following were unanimously elected 
honorary members of the association : 
Messrs. A. D. Page, John C. MeMynn, 
3B. J. Arnold and Allen R. Foote. 

Letters and telegrams from mem- 
bers unable to attend were then read 
by the secretary, after which a resolu- 
tion of thanks to the various com- 
mittees was offered by Mr. Mercein 
und adopted unanimously. No 
further business being before the 
meeting, the convention adjourned to 
meet at Milwaukee next January at 
the regular annual meeting. The 
third day of the convention was taken 
up by the members in responding to 
the various invitations of several local 
concerns, the feature of the day being 
an excursion to Minnehaha Falls, ten- 
dered by Mr. Morgan Brooks of the 
Minneapolis Engineering Company. 
The General Electric Company jointly 
with the Babcock & Wilcox Company 
gave a very enjoyable excursion on 
the night of the 19th to Lake Harriet. 
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PROGRAMME OF ENTERTAIN MENT COM- 
MITTEE NORTHWESTERN ELEC- 
TRICAL ASSOCIATION, FRIDAY, 
JULY 20, 18¥4. 


9.00 a. M.—Ladies Included—Meet 
at Ilotel Ryan. 9.10 a. M.—Walk to 
electric station of St. Paul Gas Light 
Company and. power house of ‘Twin 
City Rapid Transit Company, both 
located corner Washington and Hill 
streets. 

10.15 a. m.—Walk to landing foot 
of Chestnut street. 

10.30 a. M.—'T'ake steamer ‘* Flora 
Clark ” for excursion on river, ten- 
dered by Electrical Engineering Com- 
pany, Minneapolis. Lunch will be 
served on board. 

2.00 pep. M.—Land at Minnehaha 
and proceed to the Falls. 

Take special cars provided by the 
Twin City Rapid Transit Company 
to their Minneapolis power house at 
Third avenue, North and Second 
streets. , 

After viewing this power house the 
following points of interest will be 
inspected by members as they choose: 

The University of Minnesota, Elec- 
trical Laboratory (take interurban 
cars to State street). Professor Shep- 
ardson will be in attendance between 
4.00 and 5.30 p. M. and show labora- 
tory. 

The Minneapolis General Electric 
Company’s ‘‘ Brush Station,” foot of 
First avenue, North (near power house 
of the Twin City Rapid Transit Com- 
pany), Brush arc and Westinghouse 
incandescent. 

The Minneapolis 





International 


Electric Company’s Station, Lumber 
Exchange, Hennepin avenue corner 


Fifth street, Siemens & Halske plant. 
New York Life Building, Second 

avenue, South and Sixth streets, 

Brush incandescent isolated plant. 

Journal Printing Company, Fourth 
street, between Nicolett avenue and 
First avenue, South, “D. & D.” 
motor plant running new printing 
press. ‘“*D. & OD.” -factory, 745 
Washington avenue, North. 

S. KE. Olson & Company’s depart- 
ment store, First avenue, South, and 
Kifth street, Standard arc isolated 
plant. 

Electrical Kngineering Company’s 
store and offices, 249 Second avenue, 
South. 

iY 
EVENING EXCURSION. 

5.30 Pp. M.—Special cars will be 
provided by the courtesy of the 'T'win 
City Rapid Transit Company, for 
return tiip to St. Paul, leaving Nico- 
lett House at 5.3u pv. M. precisely. 

The cars will be marked ‘special ” 
and no fare will be charged. Mem- 
bers must be ready to take car at 5.30, 
us the cars will leave promptly at that 
hour. 6.20 Pp. M. arrives at Hotel 
Ryan. Cars will stop at State street 
5.45, to. pick up those visiting the 
University. 


CONVENTION NOTES. 

Mr. Loren W. Burch was in charge 
of the Metropolitan Electric Com- 
pany’s exhibit. 

The General Electric Company had 
a very attractive exhibit of their 
various appliances in the corridor of 
the hotel. 

Mr. Francis E. Donohue, western 
agent of the American Electrical 
Works, was extolling the merits of 
his company’s products in an able 
manuer. 

The Page Belting Company,through 
their western manager, Mr. Josiah 
Stedman, distributed a neat little 
souvenir in the shape of a note book 
containing some valuable information 
about belting. 

The Electric Appliance Company 
had quite an exhibit of specialties 
handled by them, one of the most 
attractive of which, to a majority of 
the members, were several boxes of 
‘* puranite ” cigars. 
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General Electric Company’s Multi- 
polar Generator. 

The new type of direct connected 
multipolar lighting 
purposes which the General Electric 
Company has been manufacturing for 
sometime past with signal success is 
herewith illustrated. 

The frame and pole pieces are cast 
from a special soft steel of very high 
magnetic permeability, and the con- 
struction of the armatures is such 
that a constant current of air cir- 
culated through the core and wind- 
ings and provides the necessary ven- 
tilation. The armature windings 
consist of straight copper bars so con- 
nected as to render short circuits or 
similar troubles practically impossi- 
ble. The insulation is built up of 
alternate laminations of tough paper 
and sheet mica, joining high spark 
resisting qualities with great mechani- 
cal strength and durability. The 
machines are designed for very small 
rise in temperature at full load, the 
limit on the standard machines being 
only 40 degrees centigrade above the 
surrounding air after a continuous 
run of 10 hours, while in the dynamos 
constructed for the United States 
Government the limit is reduced to 
28 degrees centigrade. 

The General Electric Company’s 
multipolar generators are divided into 
two classes, the ‘‘smooth body” and 
the ‘‘ironclad,” the distinction lying 
in the constriction of the armatures, 
the field frame remaining the same, 
with, of course, the number of poles 
differing with the capacity of the gen- 
erator. The smooth body armature 
is used for the lafger and the iron- 
clad for the smaller sizes. In the 
smooth body armature the bars are 
separated from each other, and the 
constant circulation of air and the 
large surface area, render the armature 
remarkably cool running. The bars 
connecting the inner and outer wind- 
ing form the commutator, and as they 
are an integral part of the winding, 
the extra resistance from connecting 
leads, contacts surfaces, an important 
consideration in large machines, is 
eliminated. Each of these armatures 
has practically two commutators, one 
on each side, so that when one has 
worn down, the armature may be 
turned around and a new commutator 
be presented to the brushes, which are 
all in view of the dynamo attendant 
from the floor of the engine room. 
These machines are sparkless. 

The ironclad armature derives its 
name from the manner in which the 
core is slotted... When the conductors 
are placed in the slots they become 
practically embedded in the body and 
thus, the iron of the armature being 
brought closer to the pole pieces, the 
reluctance of the magnetic circuit is 
reduced and the capacity for a given 
weight increased. ‘The copper when 
placed in these slots is not penetrated 
with magnetic lines, the total flux 
solid passing through the teeth. Large 
copper bars may be, consequently, 
best used as conductors without loss 
from eddy currents, and the armature 
winding becomes an ideally simple 
mechanical structure. The ventila- 
tion, insulation and facility of repair 
are of similar excellence to those of 
the smooth body type. ‘The com- 
mutators are bolted directly to the 
body, and a flexible strip connects the 
sections of the windings with the 
commutator bars. 

On the larger sizes, the clamping 
ring holding the commutator bars is 
made in sections. ‘This allows of all 
the bars to be held in place with 
rigidity, and in case of a cross or 
burn out of insulation between the 
bars only a comparatively small sec- 
tion of the commutator need be dis- 


generator for 
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turbed to remedy the defect. The 
brush holders are all mounted on a 
spider or rocker arm, and may be all 
moved simultaneously by means of 
hand wheels. The brushes are of 
woven metal gauze, and upon which 
form of brush the General Electric 
Company holds the fundamental 
patents. 

These multipolar generators are 
made in sizes ranging from 25 kilo- 
watt to 800 kilowatt, and for speeds 
ranging from 390 revolutions in the 
smallest to 90 revolutions in the 
largest. They may be run at other 
speeds, giving, of course, a change 
from the normal voltage. It is 
claimed that at any speed the voltage 
of the generator may be raised 50 per 
cent and lowered 10 per cent from 
the normal value which corresponds 
to this speed without impairing the 
satisfactory operation of the machine. 

These machines may be connected 
directly to horizontal engines of the 
Corliss type or vertical engines of the 
marine type, triple or quadruple com- 
pound. ‘Thesmaller sizes, may also be 
connected to engines of the high speed 
type. 


TELEPHONE NEWS AND 
COMMENT. 


Lincoln, Neb., is to have a new 
telephone building. 


The telephone system at Pekin, 
Ill., has recently been improved. 


Greenwood, Ind., is to have a tele- 
phone system with 50 subscribers. 


Macon and Atlanta, Ga., will soon 
be connected by long distance tele- 
phone. 


It is reported that a competing 
telephone company will meet a cordial 
reception at Springfield, Ill. 


A number of gentlemen of Glen 
Rock and Shrewsbury, Pa., are erect- 
ing a telephone line between the two 
places. 


A telephone line is being con- 














GENERAL ExLectric CompaANny’s MuLTIroLAR GENERATOR. 


A Westinghouse Celebration. 
The Westinghouse Electric and 
Manufacturing Company is making 
extensive arrangements to dedicate 
its new electrical plant at Brinton, 
Pa., with a big celebration. A date 
during the national encampment, 
G. .A. R., will be selected. President 
Cleveland and many other notables 
connected with the national govern- 
ment will be invited, and Hon. Thos. 
B. Reed will be asked to make an 
address. ‘he wives of the Westing- 
house employés in the Pittsburgh 
shops will serve dinner, and it will be 
spread on tables in the upper stories 
of the new Brinton works. ‘There 
are to be a number of bands of music ; 
the decorations will be complete and 
the electrical display will be worth 
going miles to see. 

Judge F. B. Ball has appointed 
L. C. Whitney, superintendent of the 
New Britain Electric Light Company, 
as receiver of the Norwalk and South 
Norwalk, Conn., Electric Light Com- 
pany, under $20,000 bonds. The 
petition was brought by the first 
mortgage bondholders. 





structed between Brandywine Summit 
samp-meeting grounds and Wilming- 
ton, Del. 


Allegan, Mich., is to have a new 
telephone exchange. The Harrison 
system will be used and work will 
begin immediately. 


The toll rates of the Missouri and 
Kansas ‘Telephone Company have 
been increased considerably, and in 
some cases doubled. 


The Magneto Telephone Company 
is trying to get a footing at Elwood, 
Ind., and is being violently opposed 
by the Central Telephone Company. 


The Wisconsin Automatic Tele- 
phone Company has forfeited its 
franchise in Oshkosh, Wis., by not 
commencing work before July 11. 


The Central Union Telephone Com- 
pany will extend their line from 
Terre Haute to Chicago, making 
Danville, Ill., an important point. 


The Harrison people have secured 
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an old residence at Toledo, Ohio, for 
an exchange building and say they 
will soon have a system of 500 instru- 
ments in operation. 

* 

The new telephone company in 
Selma, Ala., will soon have their line 
in working order, and as a conse- 
quence the old company are reported 
to-have reduced their rates. 


Mr. M, A. Doyle expects to have 
the new telephone system of 300 
phones installed at Kalamazoo, 
Mich., in three months. Subscribers 
are signing contracts for three years. 


A new telephone exchange is being 
organized in Lambertville, N. J., by 
W. I. Wilmot. The instruments are 
to be sold outright to the user for $15, 
and $10 per year will be charged for 
the service. 

A new telephone line has been con- 
structed connecting Buckfield with 
Norway, Paris Hill and South Paris, 
Me., by the Paris Electric Company, 
Atwood, treasurer, and 
John Pierce, superintendent. 


George M. 


The New England Telegraph and 
Telephone Company are working on 
their new lines in the vicinity of 
Belfast, Me., and are setting new 
poles for their long distance service 
between Bar Harbor and Boston. 

Ata special meeting of the Chelsea, 
Mass., common council, held last 
week, Mayor Carter returned, with- 
out his approval, the ordinance 
authorizing the New England Tele- 
phone Company to lay and maintain 
underground wires in the streets of 
that city. 


A New York broker, who deals in 
Western Union stock, was quoted last 
week as saying that the recent buy- 
ing of Telegraph has been inspired 
partly by reports of increased earn- 
ings and partly by a rumor that 
Western Union and Bell Telephone 
had made some progress in negotia- 
tions looking to harmonious relations 
in the future. 


Mayor Brooklyn, 
N. Y., last week received a com- 
munication from the president of the 
New York and Eastern Telegraph 
and Telephone company, Edward M. 
Millard, accepting, on behalf of that 
corporation, the conditions of the 
franchise granted to it by the alder- 
men, and setting forth that the com- 
pany is now making the preparations 
necessary for the establishment of its 


Schieren, of 


business. 


A city of Mexico special to the 
New York Herald financial said that 
concessions have been granted to J. 
T. Commegare empowering him to 
organize a subterranean telephone 
company for that city. Mexican 
Telephone Company people discredit 
the report. They say they canvassed 
the problem, and concluded, on ad- 
vice of engineers, that it was impos- 
sible to operate the wires under- 
ground, on account of excessive cost. 
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Mr. Leonard’s New Electric Heater. 


Mr. H. Ward Leonard has just 
had issued to him Patent No. 522,718, 
of July 10, 1894,for an electric heater, 
which is likely to mark a very dis- 
tinct advance in that line. The 
invention is quite radical, and the 
patent obtained by him contains very 
broad claims. The first claim reads 
as follows: ‘A device in which 
electrical energy is converted into 
heat, having a thinly insulated con- 
ductor embedded in and completely 
surrounded by a closely applied mass 
of metal substantially as set forth.” 

It is well known that by sending 
current through a_ resistance the 
entire electrical energy can be con- 
verted into heat, and as regards the 
efficiency of the conversion of electric 
energy into heat, therefore, no im- 
provement can be effected. The 
utilization of the heat developed by 
the passage of the current through 
the resistance, however, presents 
great possibilities of improvement. 
It is very important for the operation 
of such tools as electric soldering 
irons, flat irons, embossing irons and 
many other similar tools, some of 
which are used in almost every indus- 
try, that the heat developed in the 
resistance shall be conducted to the 
working surface as rapidly as possible, 
and with the least amount of waste. 
In electrically heated tools as hereto- 
fore made the conductor was sur- 
rounded by a very considerable thick- 
ness of fire-proof insulation, such as 
asbestos, mica, fire clay, etc., all of 
which articles are extremely bad con- 
ductors of heat; therefore, if the 
thickness of the wall of such insu- 
lation be considerable, the heat devel- 
oped in the resistance is conducted 
but slowly through this bad con- 
ductor. The conductivity for heat 
through such insulation is greatly 
increased by means of a strong me- 
chanical pressure, but no thoroughly 
successful results have been obtained 
in apparatus of this nature heretofore 
made. One of the great difficulties 
was due to the gradual deterioration 
of the heated resistance, because of 
its oxidation by more or less perfect 
contact with the air through the 
intervening insulation. Thus, in a 
flat iron, the surface of which comes 
in contact with damp goods, the 
heated surface becomes rapidly chilled 
unless the flux of heat from the con- 
ductor to the heated surface is ex- 
tremely free and rapid, and with 
former styles of electric flat irons, in 
order to maintain upon the surface 
a sufficient temperature to properly 
iron the goods, it has been necessary 
to maintain the conductor at a tem- 
perature very much higher than that 
of the ironing surface, and the con- 
ductor, due to its very high heat and 
exposure to chemical action, such as 
oxidation, rapidly fails. Also, when 
such an iron is left with the current 
on, but the iron not in use, the 
amount of heat radiated from the 
surface is so trivial as compared with 
the amount conducted away when the 
heated surface is in contact with the 
damp goods that the temperature of 
the iron runs up to a destructive 
point, and there is also great danger 
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of burning the goods when the iron 
is first applied after such an interval 
of rest. 

The necessity of a resistance which 
would stand a very high temperature 
has been such that platinum wire is 
often used in the construction of such 
tools, the expense of which is, of 
course, extremely high; but even this 
has failed under such conditions. 

Mr. Leonard has many modifica- 
tions of the general principles of his 
invention, but the description of one 
modification will give a general idea 
of the invention : 

The resistance, which is a metal 
wire, is thinly coated with some form 
of fire-proof insulation, which her- 
metically seals* the conductor from 
the air, such as enamel or glass. The 
wall of insulation around the con- 
ductor is quite thin. ‘The conductor 
so insulated is placed in a mould and 
a suitable metal is cast about the 
insulated resistance so as to com- 
pletely embed it in the cast metal. 
This surrounding body of metal as it 
cools subjects the insulated conductor 
to strong pressure, insuring perfect 
mechanical contact throughout. The 
surrounding metal also hermetically 
seals the resistance frdm any possible 
contact with the air and from all 
chemical action. While the insula- 
tion surrounding the conductor is of 
comparatively poor quality as a con- 
ductor of heat, the wall of this insula- 
tion is so thin that it affords the least 
possible resistance to the flux of heat 
from the heated resistance of the 
surrounding metal body, consequently 
the temperature of the heated resist- 
ance and the temperature at the 
surface of use will be as nearly the 
same as possible, and the resistance is, 
therefore, not subjected to a tempera- 
ture appreciably higher than that of 
the surface of use. 

It is possible to operate tools heated 
by the Leonard system at a bright red 
heat without any destructive effect 
whatever, and this possibility opens 
up a very wide field for the applica- 
tion of electricity to various tools 
used in the various arts and indus- 
tries which have heretofore necessarily 
been heated by gas, charcoal stoves, 
ete. ‘ 

The Carpenter Enamel Rheostat 
Company, of which Mr, Leonard is 
president and holds the controlling 
interest, will manufacture apparatus 
under this patent. 

Among the various kinds of appa- 
ratus which will soon be on the mar- 
ket due to this invention are the 
following : 

All kinds of soldering irons and 
embossing irons, all kinds of flat 
irons and tailors’ gooses, all kinds 
of cooking utensils, such as chafing 
dishes, broilers, griddle cake bakers, 
coffee pots, electric stoves, electric 
ovens, egg boilers, etc., also many 
applications to small appliances such 
as curling irons, sealing wax heaters, 
etc. Also all kinds of atmospheric 
heaters, such as street car heaters and 
heaters for dwellings where the cost 
of electric current is sufficiently low 
to make it possible for electric heat- 
ing to compete with fuel directly. 
In this regard Mr. Leonard estimates 
that where power can be had which 
does not cost more per horse-power 
per annum than the cost of two tons 
of good coal, electric heating can 
compete on the score of economy 
alone with heat from fuel direct, and 
the many advantages of electric heat- 
ers are so pronounced that they will 
frequently be applied for atmospheric 
heating, even though the actual direct 
cost be much greater than that due 
to heating by fuel. 


ELECTRICITY IN BIBLE DAYS. 





IS ELECTRICITY A DIVINE REVELA- 
TION, OR WERE MOSES, AARON AND 
SOLOMON ELECTRICIANS ? 


To THE EpiTor oF ELecTrRicaL REVIEW: 


Herewith I hand you aclipping from 
our morning newspaper of the 15th 
inst. which might be of interest. I 
would like to hear from some one as to 
the probability of such things being 
known by Moses. Is it possible that 
Electricity is only a lost art ? 

R. H. Pox. 


ELECTRICITY WELL KNOWN TO THE 
ISRAELITES. 


[From the Savannah Morning News.] 


There is nothing new on the face of 
the earth, and there is no doubt that 
electricity was well known to the 
Israelites, and probably to the Pheeni- 
cians. ‘The first record of electrical 
phenomena is as old as the Ten Com- 
mandments. Moses, when he received 
the stone tablets on which the Ten 
Commandments were written the 
second time, built a box out of fir, not 
the common cedar or any other native 
woods, but fir wood, which had to be 
imported by Phoenician merchants 
from the southern part of Europe. 
Was this choice accidental, on account 
of the great value of the resinous wood, 
or was it the choice of the best known 
non-conductor among the great num- 
ber of various timbers ? 

Moses had the fir box lined inside and 
outside with beaten gold, which con- 
verted the ark of the covenant into a 
very expensive but very perfect Leyden 
jar or storage battery for electricity. 
As gold is by 50 per cent a better 
conductor of electricity than copper, 
was the choice of gold again on 
account of its ‘value, or was it an 
inspiration or revelation? So much 
is certain, that if Edison or Tesla had 
lived in those days they could not have 
improved on the choice of material, 
and the result was a powerful Leyden 
jar. 

How was this Leyden jar charged? 
was the next problem. A fire of 
material rich in carbon was kept burn- 
ing on top of the ark of the covenant, 
and during day time a tall column of 
smoke guided the twelve tribes of 
Israel through their wanderings, and 
at night a tall flame was equally as 
well seen by them. Now carbon isa 
good conductor of electricity, and the 
particles of carbon floating in the 
smoke would conduct sufficient elec- 
tricity to highly charge the Leyden 
jar. Atleast the current of electricity 
would be amply strong, so that if a 
hand were held toward the ark of the 
covenant sparks would result. That 
this was done by Moses at different 
times is a matter of record, and that 
he could always depend that his faith- 
ful Levites would obey his instructions 
to the letter, and have the jar always 
charged. 

After Moses’ death his brother 
Aaron took the matter in hand and 
greatly improved the electrical power 
of the strange battery. He had the 
ark of the covenant placed in the 
temple, he had it surrounded by poles 
50 ells high, or 150 feet. These poles 
were covered with beaten gold and 
gold chains were hung from poles to 
the ark of the covenant which made a 
very expensive but very complete and 
powerful electrical connection. Ina 
country where electrical storms are as 
frequent and as powerful as in Pales- 
tine at an elevation of 600 feet and a 
reach of 150 feet of the best conductor, 
an abundant supply of Franklin’s 
electricity would necessarily always be 
on hand. 

It is very likely that Aaron knew 
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nothing of amperes, ohms or volts, 
otherwise his two sons never would 
have monkeyed with this powerful 
apparatus, and they would not have 
been killed by fire breaking out of the 
ark of the covenant and killing them 
without any wounds or burns appear- 
ing on their body. 

Any coroner’s jury of to-day, if it 
were to sit on an inquest over the 
body of Aaron’s sons, would at once 
bring a verdict of death by a discharge 
of electricity. 

Aaron knew this power, and to 
make it effective, all he had to do to 
deal death from this apparatus was to 
remove the costly camel’s hair carpets, 
which are almost perfect non-con- 
ductors of electricity, and make the 
culprit stand on terra firma; death 
would result instantly by fire break- 
ing out and leave no wounds or burns 
to account for his death. That 
several members of revolting tribes of 
Israelites were thus electrocuted is 
also a matter of record in the Bible. 

Solomon in building his temple 
advanced one step further ; he found 
that copper would do as well as gold. 
He had the temple covered with 
copper, and copper waterpipes led into 
the cisterns inside the temple. On 
the temple, or rather on its roof, a 
number of gilt spears were placed in 
vertical positions, ostensibly to scare 
off the birds, and to keep them from 
defiling the temple, but these spears 
were several cords high, or from 16 to 
24 feet. Such a height would hardly 
be necessary for scarecrows, but it was 
ample to load the roof, waterpipes, 
etc., with a powerful current of 
electricity. 

Franklin, the electric chair in the 
State of New York, as well as the 
discovery of the Leyden jar itself in 
Leyden, Germany, are all back num- 
bers. History only repeats itself, 
whether recorded or not. 

C. B. WARRAND. 





eile »: 
M. A. Green Engines for Church 
Lighting. 

Mr. Edward F. Austin, contracting 
engineer, Schmidt building, Pitts- 
burgh, Pa., has just installed a 50 
horse-power M. A. Green improved 
automatic cut-off engine, to drive a 
500 light Westinghouse dynamo, in 
Christ’s M. E. Church, Pittsburgh. 
This is the first engine installed in a 
church in this section for lighting 
purposes. 

The M. A. Green engine is built 
by the Altoona Manufacturing Com- 
pany, of Altoona, Pa., and has been 
introduced into the Pittsburgh market 
by the untiring efforts of Mr. Austin, 
who, since his first examination of the 
engine, has felt sure of its success, 
especially for electric lighting and 
street railway work, as it is designed 
and constructed particularly for this 
line of work. 

Mr. Austin also reports the follow- 
ing sales in his territory: One 80 
horse-power M. A. Green engine to 
the New Castle Car Manufacturing 
Company, of New Castle, Pa.; one 
150 to 180 horse-power M. A. Green 
engine to Jones & Laughlin, of Pitts- 
burgh, to run their electric cranes 
with which they have recently 
equipped their mills; two 60 horse- 
power M. A. Green engines to the 
McIntosh-Verner buildings, of Pitts- 
burgh; one 12x14 M. A. Green 
engine to the Lorch-Eble Machine 
Company, of Pittsburgh; one 150 


M. A. Green engine to the Watson 
Mining and Manufacturing Company, 
of Monongahela City, Pa. 
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Anglo-American Telegraph Com- 
pany, Limited, vs. Compagnie 
Francaise du Telegraphe 
de Paris a New York. 


This action, for damages for alleged 
illegal breaking of a pooling agree- 
ment, which has occupied the atten- 
tion of the various French law courts 
since the beginning of 1887, has 
reached its last stage, says the London 
Electrician. 

It will be remembered that on Dec- 
ember 31, 1886, the French (or 
Pouyer-Quertier) company, acting on 
a letter received from the French 
Minister of Posts and Telegraphs, 
notified the Anglo-American com- 
pany of their intention at once to 
break the ‘‘common-purse” agree- 
ment entered into in 1880 by the 
Atlantic Cable companies. Legal 
proceedings were taken by the Anglo- 
American company, who claimed 
damages of 2,000 francs a day during 
the continuation of the rupture, and 
on January 9, 1888, the Tribunal of 
Commerce gave judgment in their 
favor. An appeal was lodged, and on 
April 24, 1588, the Cour d’Appel 
ruled that, as the letter of the 
Minister of Posts and Telegraphs was 
not quite clear in its terms, recourse 
must be had to the administrative 
jurisdiction for an authoritative in- 
terpretation of its meaning. The 
Conseil de Préfecture ruled that the 
P.-Q. company were justified in 
breaking the agreement on the receipt 
of the ministerial dispatch; but the 
Conseil d’etat, on appeal by the 
Anglo-American company, decided 
that the ministerial letter could not 
authorize the P.-Q. company to break 
a properly effected agreement between 
the parties; but that the company 
should have applied tothe govern- 
ment for permission to carry out the 
arrangement made with the Anglo- 
American company. Notwithstand- 
ing this decision, however, the Min- 
ister of Commerce and of the Colonies 
expressly prohibited the P.-Q. com- 
pany from resuming the broken agree- 
ment. Under these circumstances, 
the latter company entered a fresh 
appeal from the adverse decision of 
the Tribunal of Commerce, and 
this appeal was heard in the Cour 
d’Appel, before M. Périver, on May 
30 and June 5, 6, 7, 12 and 26. 

On Tuesday last the Advocate- 
General summed up, and his con- 
clusions were favorable to the Anglo 
on all points, except as regards the 
assessment of damages. ‘These con- 
clusions were to the following effect : 

1. There was no force majeure 
authorizing the P.-Q. company to 
break off the pool agreements of 
1880 and 1882. 

2. The persistent refusal of the 
P.-Q. company to carry them out 
justified the Anglo —— in asking 
the court to cancel them with 
damages. 

3. Damage had certainly been 
suffered by the Anglo company, but 
to what extent was not clearly shown, 
and, therefore, it could only be ascer- 
tained by a reference to experts. 

——-_ 
The First Ark Light Again. 
[From the Philadelphia Record.] 

Noah was the first electrician. He 
made the are light on Mount Ararat. 
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Canadian Electrical Association. 


The next convention of this asso- 
ciation, which will be held in Mon- 
treal the latter part of September, 
promises to be one of unusual interest, 
and the committee having the 
arrangements in charge are providing 
liberally for the entertainment of the 
members who will attend. 

The date of the convention will, if 
possible, be arranged to suit the usual 
Fall excursions given by the railroad 
companies to Montreal and Quebec, so 
that extremely favorable ratus may be 
expected. 

The convention will be held in 
Mechanics’ Institute building, Mon- 
treal, and will extend over three days 
—one business session being held on 
the first day, two on the second day, 
and one on the forenoon of the third 
day. The business part of the con- 
vention will comprise some important 
matters, such as the election of 
officers for the ensuing year, amend- 
ments to the constitution and by-laws. 
The papers that will be brought be- 
fore the convention, and the dis- 
cussion thereon will be of the utmost 
interest to all branches of the pro- 
fession. ‘They comprise : 

Paper on ‘The Possibility of 
Securing Better Regulation at Central 
Light and Power Stations by means 
of Fly Wheel Accumulators of Im- 
proved Construction,” by Mr. Jolin 
Galt, C. E. and M. E., Toronto. 

‘Paper on ‘*A Method of Dis- 
tribution with Equalization of Poten- 
tial Difference,” by Mr. D. H. Keeley, 
of the Government Telegraph Service, 
Ottawa. 

Paper by Mr. E. C. Breithaupt, 
Berlin, Ont. 

Paper on ‘‘ The Application of Elec- 
tricity for Medical and Kindred Pur- 
poses from Light and Power Cir- 
cuits,” by W. B. Shaw, Montreal. 

Paper by Mr. T. R. Rosebrugh, 
lecturer in electricity, School of Prac- 
tical Science, Toronto. 

Paper on “ Electrolysis,” by J. A. 
Baylis, Bell Telephone Company, 
Toronto. 

Paper on ‘‘ Telephone Cables, their 
Construction and Maintenance,” by 
Mr. F. J. F. Schwartz, Bell Telephone 
Company, Montreal. 

Paper on ‘‘ Alternating Motors,” 
by Mr. L. M. Pinolet, Montreal. 

Paper by Mr. John Langton, 
Toronto. 

The social part of the programme 
will be looked after by the Montreal 
committee, and will include visits to 
McGill University, the power station 
of the Montreal Street Railway and 
other electrical works; an excursion 
to Lachine and down the Rapids; 
drive to Mount Royal Park; trip over 
the Montreal Island Railway, an in- 
spection of the docks and ocean 
steamers, etc. 

As most of the members will prob- 
ably take a few days’ vacation during 
the Summer, it is suggested that this 
would be a favorable time, and that 
the excursion would be a profitable 
as well as an enjoyable one. 

pcacinepeicailliibesinias 
Noriega’s Telephone. 

Mr. Eloy Noriega, a well-known 
electrical inventor of the city of 
Mexico, has recently patented in 
Mexico some improvements in tele- 
phones, for which greatly improved 
results areclaimed. The accompany- 


ing illustrations from the Scientific 
American show the apparatus. 

The double receiver, shown in per- 
spective in Fig. l and in section in 
Fig. 2, is sensitive to weak impulses 
and gives excellent results with the 
normal volume of sound and current 
at the transmitting end of the line. 

This instrument has a cell or casing 
provided with two separate chambers 
containing diaphragms. The two 
chambers terminate in an ear-piece. 
Each diaphragm is in the field of a 
polarized magnet attached to the side 
of the casing, and the bobbins of the 
two magnets are connected with the 
telephone line. 

In Fig. 3 is shown in section a 
double telephone, in which two polar- 
ized electro-magnets are supported on 
opposite sides of the iron diaphragm. 
The diaphragm carries two arms of 
insulating material, one on either 
side of the diaphragm, each provided 
with a metallic electrode at its free 
end, which rests on a contact block 
attached to the binding post. ‘he 
metallic electrodes are connected with 





NorigEGA’s TELEPHONE. 


the bobbins, and the arms which sup- 
port them are connected with delicate 
curved springs extending to the blocks 
attached to the binding posts. 

This instrument may he used for 
receiving from separate lines, also for 
transmitting to two circuits. It may 
also be arranged for use as a repeater, 
for repeating from one line to another, 
as indicated in Fig. 4. 

The magnets used in these instru- 
ments are made from a new alloy of 
iron and tungsten, which is more 
efficient than iron or steel. The in- 
ventor claims that the efficiency of 
these magnets is 10 times greater 
than that of the ordinary _ steel 
magnet. 

a 


Fort Wayne Electric Corporation. 


It is said that the General Electric 
people made expert examination of 
the Fort Wayne assets after the 
McDonald coup, and the figures show 
that the Fort Wayne stock will realize 
in liquidation nearer $5 than $4 per 
share. The Fort Wayne Electric 
Company is running its own factory 
‘*‘in liquidation” and the new Fort 
Wayne Electric Corporation pur- 
chases the goods and does the selling. 
It is probable that the Fort Wayne 
minority stockholders, including 
prominent holders in Lynn, will 
shortly issue a public statement in 
defense of their action in wresting 
the control of this company from the 
General Electric. 
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THE INVENTOR OF THE FAN MOTOR. 


THIS QUESTION VERY PROPERLY 
CAUSES A BREEZE AMONG ELEC- 
TRICAL INVENTORS. 


To THE EpiTor oF ELEcTRICAL REVIEW: 
Referring to an article entitled 
“The Inventor of the Electric Fan 
Motor,” on page 25 of your issue of 
Ju.y 18, lam sorry to have to deprive 
my friend, Dr. Schuyler S. Wheeler, 
of the hunor of having first attached 
rotary fans to electric motors. 
United States Patent to L. Stein, 
No. 12,106, granted December 19, 
1854, shows the first application, 
known to me, of this useful inven- 
tion, and United States Patent 
to C. T. Mason, No. 78,674, granted 
June 9, 1868, shows, so far as I 
know, the first practical application 
of rotary fans directly to the armature 
shaft of an electric motor. In this 
patent the first claim is as follows: 
‘“The application of electricity to 
cause the revolution of a fan for the 
production of a draft of air, substan- 
tially as and for the purpose described.” 
Very truly yours, 
C. J. KINTNER. 
New York, July 18. 





THE RECORD AT THE PATENT OFFICE. 
To THe EpiTor oF ELECTRICAL REVIEW : 

While as an officer of the United 
States Patent Office I do not desire 
to enter into any discussion of claims 
set forth by any individual, I would 
respectfully call attention, in connec- 
tion with the article in the ELgEc- 
TRICAL Review of July 18, 1-94, 
page 25, entitled **The Inventor of 
the Electric Fan Motor,” to the 
following patents for improvements 
in electric fan motors: Louis Stein, 
No. 12,106, December 19, 1854, for 
revolving fans for apartments, and 
Charles 'T’. Mason, No. 78,674, June 
9, 186¢, for electric fan for lamps, 
showing an existing art long anterior 
to any date set up im said article. 

Very truly, 
A. P. SHaw. 

Washington, July 18. 

; otine _ 


Eugene Field’s Portrait of Debs. 
[From the Chicago Record.) 

The newspaper portraits of E. V. 
Debs are not accurate. They rep- 
resent him as fat and sleek, and he is 
not. Debs is tall, blue-eyed, pale, 
smooth-shaven and inclined to bald- 
ness; he looks very like Bill Nye, 
and the fact that he wears spectacles 
emphasizes the resemblance. He 
dresses very plainly, but neatly. He 
talks fluently ; he is an omnivorous 
reader,-and he particularly likes 
poetry. Of address he is candid and 
cordial; he has to a degree that 
quality called personal magnetism. 
Five minutes with him would suffice, 
we think, to convince a reader of 
human nature that Debs is a man of 
high ideas, honest convictions, un- 
swerving integrity, great intellectual 
vigor (or perhaps, rather, zeal), excep- 
tional simplicity of character and 
consummate impracticability. His 
traits are those, we believe, which, 
taken singly, are most admirable, 
but which, bunched, are very likely 
to get him into trouble. 








Published at 13 Park Row, 


P. O. Box 2339. NEW YORK. 








EDITOR'S CHARLES W. PRICE. 


ASSOCIATE EDITOR: 
STEPHEN L. COLES. 


REGISTERED CABLE ADDRESS: 
* ELECTVIEW,” NEW YORK. 
1546 “CORTLANDT,” TELEPHONE CALL. 


BOSTON OFFICE: 
H. G. TUCKERMAN, Room 29, 620 Atlantic Ave. 
WASHINGTON OFFICE: 
GEO. C. MAYNARD, 800 H St., N. W. 


ADVERTISING DEPARTMENT, 
H. T. RICHARDS, Manager. 
SUBSCRIPTION TO THE 
ELECTRICAL REVIEW. 


One Year, United States and Canada, - = = 
One Year, Foreign seeaasatied - 






































Single Copy, - - - - - - 40 
NEW YORK, JULY 25, 1894. 
CONTENTS. PAGE 
Views, News and Interviews...............+-+++-- 37 
The Riker Electric Motor Company’s New Fan 
MOOR. veccicvceveees PUTT T ITT orn 
Items of Interest..........ccsccesscvcces voodesees . 37 
Pullman and General Electric...............+++++ 37 
Northwestern Electrical Association. ...........+ 38 
General Electric Company’s Multipolar Genera- -» 
 QPPETUT Tee eee TT Le PEL ‘ 
A. Westinghouse Celebration................+++0+ 39 
Telephone News and Comment............+++--++ ¢ 39 
Mr. Leqnard’s New Electric Heater..........000+ 40 
Electricity in Bible Days.........eeeeeseeeeeeeens 40 
M. A. Green Engines for Church @ighting........ 40 


Anglo-American Telegraph Company, Limited, 
vs. Compagnie Francaise du Telegraphe de 
Paris a New York... 

The First Ark Light Again............+.sseeeeees 

Canadian Electrical Association, ............+++++ 

Noriega’s oo base eeeres oe 

Fort Wayne Electric Corporation. 

The Inventor of the Fan Motor.. 

Eugene Fie!d’s Portrait of Debs. 

Tesla and the Reporter...... 

Electric Railway Notes.. 

The Unit of ** Induction i” a 

Get CO WORK... ccccsccccccsvvcesctccensccesevecs 

Wall Street and the Electrical Stock Market... 

CEOMOTEE TIOEOE 6.5.5. ivcddberivoneseeneecencvestsess 














Personal........ 
Waring Company in a Receiver’s Hands......... 43 
Resonance Analysis of Alternating and ~—" 
Phase Currents... .cccccccerscccevcevseecees 4 
LACOPALY.... 0. ..ccvcceccccoccccccccveccccceoocsoocs 47 
Electric Light Flashes..........seseeseess++eeeees 47 
Death of Edmond Julien........... Pee ene neemer 47 
Kindred Interests.......... Ce ceeveceeeeeeeceececes 48 
Electrical Patents........2000 sccccccssscvccerocs = 
Advance Information.........++ Senne’ ganucaznen x 








INDEX OF ADVERTISERS. 
COVER PAGES. PAGE 


Abendroth & Root Mfg. Co., boilers......... Xvi 
American Electrical Works, insulated wire. i 
Ansonia Brass & Copper Co., wire......+.... XVi 


Armington & Sims, engines..........-. see. xvi 
Beacon Vacuum Pump and Electrical Co., 
incandescent lampS........seccessseeseees i 
Bunnell & Co., J. H., dry batteries...... coos 5 
Campbell Electrical Supply Co., ented 
Wise cccvcncesaase evcceeccocs cocccccess i 


Day’s Kerite, insulated wire. eaenccnenevevees | 
Eastern Electric Cable Co., insulated wire... xvi 
Eddy Electric Mfg. Co., motors........-..08 i 
Globe Iron Roofing and Corrugating Co.... i 


Goubert Manufacturing Co., heaters....... xvi 
Hammond Cleat and Insulator Co., water- 
PrOOf SOCKELS.....-ceeeececscccreeceseccecs i 


Hampson & Co., E. P., enainen. saqeencoccees WG 
McKenney & Waterbury, lamps and fixtures. i 
National India Rubber Co., wires and cables. i 


Okonite Co., insulated wire...........+.++-+: i, xvi 
Rhode Island Tool Co., tools . Jepeneeseovecese xvi 
Stirling Co., boilers.......... Be eee xvi 
Weston Engine Co., engines ....... .......- i 


INSIDE PAGES. 
American Bell Telephone Co.... 
American Carbon Co., carbons 
American Watch Tool Co., bench lathes.... xiv 





Ashcroft Mfg. Co., GAUGEB...0...-cscecsccve xiv 
Baker & Co., platinum........ weresacseweey 48 
Berlin Iron Bridge Co., iron roofs and build- 

ISB .cccces ceercccveseecceseoecs diene etat xiii 
Billings & Spencer Co., commutator bars... xiv 
Bishop Gutta Percha Co., wire ........+....- Vv 


Bolgiano Water Motor Co., fan motors...... Xx 
Brown & Sharpe Mfg. Co., machinery and 
GOO. us ccdsoeceeries erevetnns e xiv 
Brush Electric Co., arc lamps ..........- vi 
Bryant Electric Co., electrical apectaltion.. xiv 
Buckeye Electric Co., incandescent lamps.. viii 









Buckeye Engine Co., engines........++ eicioiie” a 
Butler Hard Rubber Co., battery cells....... ix 
Case, J. T., Engine Co., engines ............ xi 
Central Electric Co., electrical supplies. .... iii 
Clark Electric Co., arc lighting......... iv 
Clonbrock Steam Boiler Works, steam geuer- 
Mc cvidetinsesve Gubdcds Gucettedecesos v 

College of Engineering......... 48 
Columbia Carriage and Cycle Co = 





Columbia Telephone Mfg. Co., telephones... vii 

Connecticut Pipe Mfg. Co., cement lined 
GOO ic ccswevenidsandveretettccusaenewoors xi 

Consolidated Electric Storage Co., batteries. vi 


ELECTRICAL REVIEW 


Correspondence School of Electricity....... 48 
Correspondence School of Mechanics........ 48 
Correspondence School of Technology... x 
DIELS C0., COGHIS TROD, 6c ccc cccccssescvese 48 
Dixon, Jos., Crucible Co., belt dressing...... iv 
Edson, Jarvis B., recording gauges..... —— 
Electric Construction and Supply Co., arc 
xi cancnacidndcasageigieeweewssine sees iii 
Electrical and Mechanical Engineering and 
ME SI ii cdecdketevanicsautbeasesnecds ix 
Electric Storage Battery Co., chloride accu- 
sce ccrinc. saversavieteccnen weer Vv 


Empire China Works, porcelain specialties. iv 
Falls Rivet & Machine Co., friction clutches xi 


Faraday Carbon Co., carbons............+++ v 
Garvin Machine Co., machine tools......... iii 
General Electric Co., equipments for light- 
Nes tncnensacorcankephes cdebbaceevassné vii 
General Electric Launch Co., electric 
ND cicniepinitctewteictencessenseuse 48 


Greeley & Co., The E. S., electrical supplies. xiii 
Harrisburg Foundry & Machine Works, 


ONGIMES.......cccccvccccvcvccccccssccesccessce vi 
Harrison International Telephone Co., tele- 

WOON cd kcvtcrciccsiccecetivevesiasewcers iv 
Hart & Hegeman Mfg. Co., snap switches xiv 
Helios Electric Co., arc lamps..........+++++ xiv 
Hornberger Electric Co., Elkhart trans- 

EE ci tinccdndtasvanbimstusveaeseudeee ix 
Huebel & Manger, bells, push buttons, etc. xiv 
Hulbert Fence and Wire Co..........+ eevee iv 
Interior Conduit and Insulation Co., Lundell 

ee ee eer xiv 
La Roche Electrical Works, generators and 

Mss Swacceteddtossccsceseusseesee evens xiv 
Leclanché Battery Co., Datteries.....ce..seee xiv 
Lehigh Valley Creosoting Co., creosoted 

lumber..... CROveSEcescerocerooesCeresoeeses 48 
Leffel & Co., James, water wheels.......... xiii 
Leonard & Co., H. Ward, contractors.,.... 48 
Manning, Maxwell & Moore, tools and sup- 

NE 55 cidowsaommineanatinbessccoreasiaers xiv 
Marshall, Wm., condensers.................. iv 
Moore, Alfred F., wire. .......+.sse00-+-- eoee AX 
Morris, Tasker & Co., tubes and goles bosses xi 
Mutual Life Insurance Co.........ssseeeee08 vi 
National Conduit Mfg. Co., tubes for elec- 

GE I Sacekeswasguesicesacsecasnnves xi 
National Pipe Bending Co., feed-water 

sees enesisObbchis caveaserines+s 00% ix 
National Telephone Mfg. Co. .........0+++0++ iii 
New England Engineering Co........ «+... iii 
New York Belting and Packing Co., rubber 

belts.. ..... CRP COSEOSeececeTosooeserces eee iv 
New York Insulated Wire Co., wires and 

ncaa ie cs Wcccieveueressnnseusiucssened xiii 
New York & New England R. R.. psoniencitens 48 
New York & Ohio Co., Packard lamps...... viii 
Novelty Electric Co., electric supplies...... xiv 
Ostrander & Co., W. R., supplies..........+ » Vi 
Ohio State University, school of engineering x 
SEE ME MI cncvrnivdacnecécceddiaeteers 48 
Palmer Bros., telephones..... .......¢+++.++ x 
Perkins Electric Switch- Mfg. Co., switches 

III obese cree cdteenedsceiueseteies xiv 
Pettingell-Andrews Co., Lundell motors..... xiii 
Phillips Insulated Wire Co., wire...........+ viii 
Phoenix Glass Co., globes and shades...... » & 
Photo-Engraving Co., engravings..... sive OO 
Pope, Read & Rogers.. idumpivecastees. He 
Robinson & Orr, steel rails. MaweeeeTEsaCeene vi 
Royce & Marean, electrical supplies........ vi 
Schieren & Co., Chas. A., leather belting... 48 
Schoonmaker, A. V., India mica......... — ae 
Scientific Machinist Co.............6sseee0+ - 8 
Self-Winding Clock Co., clocks..... ..... ®. xiv 
Shiffler Bridge Co., iron building............ x 
Solar Carbon and Mfg. Co., carbon special- 

Sa ste cNinderedvestiiewcicovesbecieesusees xiv 
Splitdorf, C. F., electro-magnets........... » 2 
Standard Paint Co., insulating tape.... ... viii 
Stanley Electric Co., two-phase generators.. ii 
Western Electric Co., supplies. .........+++0+ iv 
Western Telephone Construction Co., tele- 

Co En ie ee Vv 
Westinghouse Electric & Manufacturing Co. _ 

multiphase motors and generators........ v 
Weston Electrical Instrument Co., measur- 

A De cccevesoenesedéessaseses viii 


White- Crosby & Co., contracting engineers. 48 
White Dental Mfg. Co., acid gravity battery. vi 
Williamsport Wooden Pi ipe Co., creosoted 
NM s56 a5, <cynveseseudnons co enaseese xiv 
Wyckoff Pipe Co., inc., creosoted tubing... ix 








Advertising is the leaven of busi- 


ness. 
Our advices from manufacturing 
centers are to the effect that business 


is improving. 





It isn’t too late 


electric fan motor which you ought to 


yet to buy that 


have had in June, and which may save 
you from heat prostration in Septem- 


ber. 





In times of peace the wise nation 
prepares for war. In times of inac- 
tivity the wise business man prepares 
for the rush of trade which will 


surely follow. 


TESLA AND THE REPORTER. 
Nikola Tesla fell under the pen of 
Arthur Brisbane in last Sunday’s New 
York World. Mr. Brisbane is a keen 


and astute observer and after admit- 


ting the uselessness of attempting to 


describe Tesla’s work turned himself 


to the scarcely less easy task of criti- 


rally analyzing the man. He assures 


his readers that he first satisfied him- 


self that Tesla was worth ‘‘ booming” 
and then preceeds to do it in char- 


acteristic fashion. Mr. Brisbane, who 


isa young man said to be deep in 


Joseph Pulitzer’s confidence and 


esteem, is a first-class reporter and 
consequently sees things that other 


people miss. He is much given to 


describing character from anatomical 
indications and sizes up a man’s worth 
from the color of his eyes, the contour 
of his chin, the size of his nose, the 


width of his mouth, the length of 


his thumbs. Tesla appears to Bris- 


bane so: 


He has eyes set very far back in his head. 
They are rather light. I asked him how he 
could have such light eyes and be a Slav. 
He told me that his eyes were once much 
darker, but that using his mind a great deal 
had made them many shades lighter. I 
have often heard it said that using the brain 
makes the eyes lighterin color. Tesla’s con- 
firmation of the theory through his personal 
experience is important. 

He is very thin, is more than six feet tall 
and weighs less ‘than 140 pounds. He has 
very big ‘hands. Many able men do—Lincoln 
is one instance. His thumbs are remarkably 
big, even for such big hands. They are 
extraordinarily big. This is a good sign. 
The thumb is the intellectual part of the 
hand. The apes have very small thumbs. 
Study them and you, will notice this. 

Nikola Tesla has a head that spreads out 
at the top like a fan. His head is shaped 
like a wedge. His chin is as pointed as an 
ice-pick. His mouth is too small. His chin, 
though not weak, is not strong enough. His 
face cannot be studied and judged like the 
faces of other men, for he is not a worker 
in practical fields. He lives his life up in 
the top of his head, where ideas are born, 
and up there he has plenty of room. His 
hair is jet black and curly. He stoops— 
most men do when they have no peacock 
blood in them. He lives inside of himself. 
He takes a profound interest in his own 
work. He has that supply of self-love and 
self-confidence which usually goes with suc- 
cess. And he differs from most of the men 
who are written and talked about in the fact 
that he has something to tell. 


Tesla has been written about by all 
sorts of writers, from heavy scientists 
to young and enthusiastic reporters 
for the electrical journals. But it 
doubtless gave him a new and unusual 
sensation to read Mr. Brisbane’s criti- 
cal and worldly analysis, the data for 
which he acquired in a conversation 
at Delmonico’s where Tesla usually 
eats. It is a long jump from the 
scientifically accurate and tastefully 
written biography by ‘Thomas Com- 
merford Martin to the surgical dissec- 
tion of Tesla by Arthur Brisbane. 
And yet both are interesting. 





Gov. D. Russell Brown, of Rhode 


Island, 
Providence, and 


Hon. Gardiner C. Sims, of 
other prominent 


gentlemen gave a clam dinner to 
invited guests on Friday last. The 
feast was spread at the grounds of 


the famous Squantum Association, 


and was enjoyed by about 150 per- 
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sons, including several Governors of 
New England States, ex-Senator Geo. 
F. Edmunds, St. Clair McKelway. 
Ex-Goy. Bullock, of Georgia, was also 
present. The occasion was one of 
the most enjoyable ever participated 


in on these pleasant grounds. 





We are pleased to note these en- 
couraging words in the Boston News 
Bureau: 

The situation is certainly improv- 
ing. With the settlement of the 
tariff business should revive on a con- 
siderable scale as compared with the 
past six months, and still conservative 
lines will probably be followed for 
some time to come. ‘The inherent 
strength in the situation is caused by 
cheap money, low prices and short 
stock. Whenever confidence appears 
advantage will be taken of the con- 
ditions existing. The security mar- 
kets show that people generally be- 
lieve that rock bottom has been 
reached,-and that time alone is neces- 
sary for the realization of better 
things. 





We like a young paper called The 

d 5 
Fourth Estate. 
paper men and publishers. 


tains news and good articles about the 


It is made for news- 
It con- 
profession. We like its appearance, 
its matter and its broad-minded 
policy. Mr. Ernest F. Birmingham, 
of New York city, publishes The 
Fourth Estate and we think electrical 
newspaper men should see him about 


getting it every week. 





Mr. Allan V. 
Spokane Miner and Electrician, Spo- 


Garratt, editor of the 


kane, Washington, writes to the 
editor of the ELEcTRICAL REVIEW as 
follows: ‘*I value your journal more 
highly than any which comes to our 
table.” The large list of 


Eastern acquaintances possessed by 


exchange 
Mr. Garratt, former secretary of the 
National Electric Light Association, 
will be glad to hear from him. It is 
evident that he is still exercising his 
usual good judgment in his selection 
of electrical journals for his reading. 


On July 14 a little girl was struck 
by lightning and killed near Kings- 
bridge, in the upper 
York city. 
dent in New York is shown by the 
report of the Board of Health. No 
one was killed by lightning within 


part of New 
The rarity of this acci- 


the city limits between January 1, 
18-1, and July 14, 1894. Between 
1870 and 1880 accidents were much 
more frequent, nine deaths having 
been recorded. ‘This immunity from 
fatal lightning strokes during the 
last 14 years may be due to the 
substitution of tall iron or steel 
framed office buildings for the lower 
buildings of wood, brick and stone of 
former years. As bearing on the 
subject, we refer our readers to a 
communication on “Lightning and 
Nerves” in the ELEctrIcAL REVIEW 
for July 4, 1894, page 6, in which it 
is shown that there is little cause for 


fear during a lightning storm. 
5 5 
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ELECTRIC RAILWAY NOTES. 

The municipal electric light plant 
at Batavia, N. Y., is now in opera- 
tion. 

Work will be begun on the Dela- 
ware Valley trolley near 
Stroudsburg, Pa., this week. 


line, 


The Calais, Me., electric railway 
Over 
carried the 


was recently put in operation. 
12.000 passengers 
first day. 


were 


The contract for building the elec- 
tric railroad at Cortlandt, N. Y., has 
been closed and work will be begun as 
soon as possible. 


A permit has been granted to the 
Rutland, Mass., Street Railway Com- 
pany to build an electric line over the 
present street car route. 


The Homestead, Pa., Street Rail- 
way Company expects to have its 
road extending from Munhall Station 
to the Pittsburgh city line completed 
by October 1]. 


It was reported last week that the 
Metropolitan Traction Company, of 
New York city, had adopted the 
General Electric Company’s under- 
ground trolley system. 

A site for the power house of the 
Syracuse, N. Y., Street Railway 
Company, where current to operate 
all the company’s lines will be gener- 
ated, has just been bought. 


The Robbins safety fender on a 
trolley car at Newark, N. J., success- 
fully saved a man from injury last 
Ile was carrying a cake of ice. 
The ice was saved by the fender too. 


week. 


June gross earnings of the West 
End Street Railway Company, of 
Boston, were $643,000, against $618, - 


000 in 1893 and $598,000 in 1892. 
The net gain in June was about 
$50,000. 


Senate bill 2,172, requiring the use 
of safety fenders on cars operated by 
cable or electric power within the 
District of Columbia, has 
ferred to the Commissioners for ex- 
amination and report. 


been re- 


The People’s Street Railway inter- 
est in Holyoke, Mass., is reported 
bidding $175 per share for control of 
the Holyoke Street Railway stock. It 
is doubted in Holyoke whether the 
former company seriously contem- 
plates building. 

City Attorney Hickey has served a 
summons on William Spalding, sec- 
retary of the Lockport, N. Y., City 
Electric Railroad Company, to show 
cause ‘why the bond of $6,500 given 
that the road would be completed 
May 1, 1894, should not be forfeited. 


The survey for the continuation of 
the Hartford and Rockville Electric 
Railway from Manchester to Rock- 
ville, Conn., will be campleted in a 
few days and the road will be built to 
Rockville this year if the citizens of 
Rockville will invest $50,000 in the 
enterprise. 

At a recent meeting of the Wheel- 
ing, W. Va., Railway Company, A. 
B. Champion was elected a director 
in place of J. C. Palmer, resigned, 
and subsequently he was elected pres- 
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ident in place of William Erskine, 
resigned. Mr. Erskine still continues 
as a director and as president of the 
Citizens’ Company. 

It now looks as though the hope of 
having an electric street railroad at 
Oshkosh, Wis., is to be again deferred. 
J. K. Tillotson,of Toledo,was granted 
a franchise and posted a $5,000 bond 
as a forfeit. On July 12, the limit, 
he failed to put up a second $5,000 
bond and to commence work, thereby 
forfeiting his franchise and the money 
he had already put up. 





The Unit of « Injunction.” 


To THE EpitTor oF ELECTRICAL REVIEW : 

Enclosed find a slip cut from the 
Denver News. which gives names of 
electrical units. 

As the unit of ‘* injunction ” is new 
to me, I am inclined to think it is a 
rare insect. 

As a working man it is my opinion 
that these injunctions are becoming 
too numerous altogether. 

Respectfully, 
Wa. Lone. 

Manitou, Colo., July 16. 

* * * * The eight elements 
or qualities known in electrical 
science, with the names adopted for 
them, are as follows: 

The unit of resistance, called the 
ohm ; the unit of current, called the 
ampere ; the unit of force, called volt ; 
the unit of quantity, called the 
-coulomb ; the unit of capacity, called 
the farad; the unit of work, called 
the joule; the unit of power, called 
the watt; the unit of injunction, 
called the henry. — Denver (Colo.) 
News. 

Get to Work! 
To THE EpIToR OF ELECTRICAL REVIEW: 

It is the sincere belief of. myself 
and several other manufacturers of 
my acquaintance that there will be 
no tariff bill passed by the present 
Congress. We have consequently 
made up our minds to go ahead 
making goods under the McKinley 
tariff and think that other manu- 
facturers would do well to follow our 
example. A MANUFACTURER. 

soston, July 23. 





Wall Street and the Electrical 
Stock Market. 

Whisky and Sugar stocks were the 
most active during the week. Other- 
wise the market has been very dull, 
alternately firm and heavy, but with 
few important net changes. The 
sales of General Electric were 7,985 
shares, the highest figure reached 
being 377%, the lowest 3576, the clos- 
ing 36 and the net: loss for the week 
being 1%. Western Union gained 
5¢ for the week, reaching 8534, drop- 
ping to 8456 and closing at 8514. 
The sales were 7,390 shares. 

The closing quotation of electric 
stocks on the Boston Exchange to- 
day were as follows : 


Edison Electric Iluminating......... 117 20 
Gomera BASGGTIG...ccck. oc sccccceccess 36 3644 
Westinghouse Electric............... — 34 
Westinghouse Electric, pf........... 51 52le 
Fort Wayne Electric..............+.. 2 3 


Fort Wayne Electric Trust (series A) 
Thomson-Houston Trust (series C).. 5 
Thomson-Houston Trust (series D).. 4 444 


New York, July 21. 


GENERAL NOTES. 
The Owensboro, Ky., Messenger 
has purchased an electric light plant 
for its own use. 


The Helena, Ark., electric light 


plant has closed down for three 
months. A new plant is being 


erected. 


The Steelton, Pa., Electric Light 
Company has contracted with the 
Fort Wayne Electric Corporation for 
a 3,000 light Wood dynamo. 

The Carroll County Electric Light 
and Power Company, of Westminster, 
Md., has bought a Thomson-ILouston 
plant with a capacity of 1,000 lights. 

The Canandaigua Electric Light 
and Railway Company has just entered 
into a 10 years’ contract to furnish 
lights for the streets of Palmyra, N. Y. 


Prominent citizens cf Nicholson 
and Factoryville, Pa., are taking 


steps toward securing charters for 
electric light plants for those towns. 

It is reported that the Public Light- 
ing Commission at Detroit, Mich., 
may resign unless better relations can 
be established with the Board of 
Aldermen. 


The Wilmington, Del., Electric 
Company has declared a dividend of 
four per cent, payable on August 1. 
The sum of $6,000 has been passed to 
its surplus funds. 


That good old hymn *‘In 'The Sweet 
By and By” is enjoying renewed 
popularity among business men. And 
the “‘good times are coming” as sure 
as you're a foot high. 


One of the two large compound 
engines at the Edison Illuminating 
Company’s station at Easton, Pa., 
recently broke down. The main 
steel shaft, seven inches in diameter, 
broke in two. 


The proposition of purchasing an 
electric light plant for New Bremen, 
O., has been voted down by a vote of 
211 to 94. This concludes a long- 
waged fight in which every citizen 
took active part. 

The Kalamazoo, Mich., City Coun- 
cil is again considering the question 
of building an electric light plant. 
They have received bids which by 
accepting the lowest a plant can be 
built for $32,000 and run under a 
guarantee for five years for $40,000. 


A good receipt for keeping cool : 
Wear thin light-colored clothing, eat 
as little meat as possible, avoid in- 
toxicants, drink sparingly of water, 
don’t worry, keep away from the 
thermometer, and have an electric 
fan blowing gently upon you when 
you are working. 


The Nantucket, Mass., electric 
light plant has been sold at mort- 
gagee’s sale by the International 
Trust Company, of Boston, and was 
bought by W. A. Clark, Jr., for 
$20,000. He was the only bidder, 
and represented the bonded debt.. It 
will be run on the same basis as here- 
tofore, J. R. Bacon, manager. 

Superintendent Crilley, of the Hart- 
fort, Conn., Street Railway Company, 
is the author of a novel suggestion. 
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Hlis idea is to have a special telephone 
pay station in each surburban trolley 
car, so that people coming into the 
city can arrange business appoint- 
ments while en route. The 500 volt 
trolley current would be used to oper- 
ate the ’phones after being transformed 
The 
idea is novel, but probably impracti- 
cable. 


down to the required extent. 


Quite a struggle has been going on 
in La Porte, Ind., between the 
Strowger Automatic Telephone Com- 
pany and the Central Union Tele- 
phone Company, the latter trying to 
supersede the former. 
company introduced a new system a 
few years ago, it being the first time 
and La Porte the first place where 
the system had been tried. The 
Central Union company claims that 
the system is a failure and petitioned 
the council for a franchise to re-estab- 
lish its lines. The latest news is that 
the Central Union company has won 
the fight and American Bell standard 
service will be installed. 


The Strowger 


PERSONAL. 


Mr. D. W. Dunn, formerly with 
the Thomson-Houston Electric Com- 
pany, is now associated with 
Beggs & Company, engine and ma- 
chinery builders, 9 Dey street, New 
York. 

Mr. Horatio A. Foster, of 
York, the well-known 
gineer, has accepted the editorship of 
Electric Power. Mr. Foster will also 
continue to be chief assistant to Prof. 


James 


New 


electrical en- 


George Forbes. 


Mr. A. F. Adams, of Little Rock, 
Ark., general superintendent of the 
Southwestern Telephone and Tele- 
graph Company, was a New York 
visitor last week and paid the ELrc- 
TRICAL REVIEW office a_ pleasant 
eall. 

Mr. R. T. McDonald, president and 
general manager of the Fort Wayne 
Electric Corporation, is now comfort- 
ably domiciled in his new offices in 
the Boreel building, on Broadway. 
The recent set-to between his company 
and the General Electric has appar- 
ently resulted most satisfactorily to 
Mr. McDonald, and some strong and 
important work may be expected from 
him in the line of progressive elec- 
trical manufacture and installation. 
It may not be generally known that 
Mr. McDonald has large and remuner- 
ative interests outside the electrical 
field, and at one time seriously con- 
templated retiring from electrical 
work to devote his time to them; but 
recent developments have changed 
this, and hereafter he and his com- 
pany will be leading factors in the 
constantly widening electrical in- 
dustry. 





Waring Company in a Receiver’s 
Hands. 

The Waring Electric Company, of 
Manchester, Conn., has been placed 
in the hands of C. IT. Welles, of the 
City Bank, of Hartford, as receiver. 
The minority stockholders made the 
application for a receivership. The 
company was capitalized at $50,000. 
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RESONANCE ANALYSIS OF ALTER- 
NATING AND POLYPHASE 
CURRENTS. 


READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
PHILADELPHIA, MAY 18, 1894, 
BY M. I. PUPIN, PH. D. 


(Continued from page 29.) 

The voltmeter employed in all these 
experiments was a Sir William Thom- 
son’s multicellular voltmeter with a 
range from 60 to 240 volts. The 
curve was obtained from a 10 horse- 
power Fort Wayne eight pole alter- 
nator with smooth core armature 
feeding a five kilowatt Stanley trans- 
former (closed magnetic circuit), the 
secondary being open. It is seen that 
resonance took place at .190 motive 
force and 1.8 motive force. The 
capacity of the inertia coil c’, Fig. 14, 
and of the voltmeter as gathered from 
all experimental data was about .011 
motive force, so that the real capaci- 
ties at which resonance took place 
were .201 motive force and 1.81 
motive force, that is, in a ratio to 
each other as 1:3%. It will be seen, 
however, that a very accurate knowl- 
edge of capacity is not required in 
the following experiments. 

The frequencies detected by the 
two-peaked curve, which I shall call 
the resonance diagram, were the 
fundamental and the first odd har- 
monic, that is, the harmonic of three 
times the frequency of the funda- 
mental. The resonance diagram has, 
of course, as many peaks as there 
are frequencies in the inducing cur- 
rent.* The dotted curve (flat-peaked) 
in Fig. 2 was plotted on an enlarged 
scale from the readings taken in 
detecting the first harmonic, repre- 
sented by the sharp peak of the 
resonance diagram, and_ represents 
this peak spread out, so as to show 
how the various readings fit into a 
well defined and symmetrical curve, 
such as required by theory. It also 
shows that a condenser of small sub- 
divisions must be employed in order 
to detect higher harmonics. But it 
should be observed that these higher 
harmonics can also be detected with 
coarser sub-divisions, provided the 
self-induction of the inertia coil is 
made small enough. 


DESCRIPTION OF EXPERIMENTS. 


The resonance diagram obtained by 
the method of Fig. 1 gives the 
number of harmonics which are 
present in the inducing current. It 
does not give the exact value of the 
amplitudes of these harmonics. It 
would be somewhat premature to dis- 
cuss the theory of the resonance dia- 
gram obtained by this arrangement, 
and to show how the ratio of the 
amplitudes of the harmonics to that 
of the fundamental frequency of the 
inducing current, that is, the exact 
color of this current, could be calcu- 
lated from the ratio of the height of 
the peaks in the resonance diagram. 
Suffice it, for the present, to 
mention only that the peaks of 
this diagram represent the ampli- 
tudes of the harmonics, magnified 
about proportionally to the square 
of the frequency. For _ instance, 
the resonance diagram in Fig. 2 tells 
us that the amplitude of the first odd 
harmonic in the inducing current is 
about one-ninth of the amplitude of 
the fundamental. The determination 
of the exact value of this ratio was not 
the object of the following experiments. 








*I have never detected an even harmonic in 
alternating current waves produced by ordinary 
commercial alternating current apparatus, and 
conclude, therefore, that such harmonics do not 
exist there. In machines of perfectly symmetrical 
construction even harmonics should, of course, not 
appear, as observed some time ago by Professor 
Ayrton. Alternators with slotted armatures give 
waves in which allthe odd harmonics up to the 
harmonic of nine times the frequency‘of the funda- 
mental can be easily detected. Asa rule, the first 
odd harmonic is the strongest. 


ELECTRICAL REVIEW 


Their aim was to detect the presence 
of harmonies, to trace their origin and 
to study their variation with the varia- 
tion of the load, and of other elements 
of thecircuit on which these harmonics 
seem to depend. 


PRELIMINARY TESTS, 


In order to form an estimate in 
how far the experimental data ob- 
tained by the arrangement of Fig. 1 
agreed with the theory, the following 
tests were applied. 


a@.—STUDY OF THE DAMPING EFFECT 
OF THE DIELECTRIC IN THE 
CONDENSER, 

Let Z = self-induction of the res- 
onator circuit. 

Let 2 = resistance of the resonator 
circuit. 

Let r 
ence of potential in 
when point of resonance 
reached. 

Let # = amplitude of impressed 
electro-motive force in the resonance 
circuit. 

Then, according to theory, 

Pp L 
P= a. 
R 

Hence, if the FP is varied P will 

vary also, but in such a way that 
P R = constant. 

That is to say, if we vary the resist- 
ance of a resonant circuit, and tabu- 
late the voltmeter deflection for every 
particular resistance, and then plot a 
curve taking the resistances for 
abscisse, and the voltmeter readings 
for ordinates, we should, according to 
theory, obtain an equilateral hyper- 
bola. Curves II and III, Fig. 3, were 
obtained that way; the frequency 
employed was that of the 10 horse- 
power alternator, that is, 130 periods 
per second. 


= amplitude of the differ- 
the condenser 
has been 








TABLE II. 
Resist. _, Voltmeter | Voltmeter | Theoretical 
ance in Reading with/Reading with) Value of 
Ohms. a Mica | a Paraffine | Voltmeter 
* Condenser. | Condenser. Reading. 
38 183 170 225.6 
48 155 148 178.9 
53 144 137 161.8 
58 134 128 147.8 
63 125 120 136 
68 118 113 126 
7 105 101 110 
88 94 91 97.4 
98 85 8% 207.5 
108 78 76 79.4 
118 72.5 70 72.6 
12 67 65 65.5 
138 62 60 60 














The experimental data from which 
they were plotted are given in lable 
II. Curve II was plotted from volt- 
meter readings obtained with a mica 
condenser. Curve III represents the 
corresponding readings obtained with 
a paraffine condenser and given in the 
third column of Table II. Curve I 
represents the theoretical curve which 
would have been obtained if the law 
of variation of the voltmeter readings 
with the resistance had been the same 
throughout as it was at low readings. 
On account of the damping effect, 
due to dielectric viscosity in the con- 
denser, a deviation from the above 
mentioned hyperbolic relation was, of 
course, expected, but it was quite a 
pleasant surprise to find a perfect 
regularity of these deviations. ‘These 
curves indicate a rapid increase in the 
dieletric damping with the voltage, 
and also the superiority of mica to 
paraffine, especially at higher voltages. 
They also suggest that at low voltages 
and at frequencies over a hundred 

eriods per second this difference 
etween the two substances is inappre- 
ciable. Similarly the damping effect 
of the magnetic viscosity of iron is 
small at low magnetizations, such, 
for instance, as would be produced 


by a telephonic current, and at fre- 
quencies which are well within the 
range of higher telephonic frequen- 
cies, say, 750 periods per second. It 
is well to point out here that electri- 
cal resonance offers a very convenient 
method for studying the viscosity of 
iron and of dielectrics. 

Similar curves and similar results 
were obtained with higher harmonics. 
This experimental test shows, there- 
fore, that the relative values of the 
amplitudes of the harmonics to that 
of the fundamental frequencies are 
not seriously distorted by the dielec- 
tric damping of the condensers, espe- 
cially when one operates with mod- 
erate voltages, as was the case in the 
following experiments: 


b.—SECOND TEST OF THE RESONATOR 
INDICATIONS. 

This test is represented graphically 
by diagram Fig. 4. ‘Two transform- 
ers C and D had their secondaries 
connected in series. ‘The primary of 
the air core transformer E formed a 
part of their circuit. The secondary 
of this transformer was a part of the 
resonator F. The transformer C, a 
Stanley five kilowatt (closed magnetic 
circuit) was fed by the 10 horse-power 
alternator mentioned above (130 
periods per second), the transformer 
D, of induction coil type with a cylin- 
drical core, of fine iron wire, was fed 
by a one horse-power alternator with 
slotted armature (278 periods per 
second). Both alternators were run 
simultaneously at full excitation. 
First, the primary circuit of the large 
alternator was broken so that the cur- 
rent in the circuit C D E was due to 
the action of the small machine alone. 
The resonator detected a resonant 
rise of 240 volts at capacity .407 
motive force, and another of 150 
volts at capacity .044 motive force. 
These were evidently the fundamental 
and the first odd harmonic. Then 
the circuit of the small machine was 
broken and that of the large machine 
closed, so that the current in the 
resonator was due to the action of the 
large machine alone. The resonator 
detected a resonant rise of 220 volts 
at capacity 1.78 motive force. This 
corresponded to the fundamental fre- 
quency (130 periods per second) of the 
large machines. Finally both circuits 
were closed, so that the current in the 
resonator was due to the simultaneous 
action of the two machines. The 
same resonant rises of potential were 
detected by the resonator and at the 
same capacities as before, in perfect 
agreement with theory. 

This experiment afforded another 
opportunity of testing the theory 
which underlies this resonance method 
of studying the wave curves of current 
and electro-motive force. It is this: 
If two or more electro-motive forces 
of different frequencies are impressed 
upon the resonator circuit and their 
resonant rises of potential are de- 
termined for a given resistance in this 
circuit, then, according to theory, 
the ratio of these rises should remain 
the same for all other resistances 
within the limits within which the 
periodicity of the circuit is practically 
independent of the ohmic resistance. 
Accordingly, the resistance of the 
resonator F, Fig. 4, was varied 
gradually from 100 to 250 ohms, and 
the resonant rises of potential pro- 
duced by the fundamental frequencies 
of the two machines (130 and 278 
periods per second) were carefully de- 
termined for each particular resist- 
ance. The ratio of these rises re- 
mained constant to within five per 
cent, but the deviations were now in 
one direction and now in the other, 
and they were undoubtedly due to the 
variation in the excitation, and the 
speed of the small machine, both of 
which depended on the potential of 
the electric mains of the College plant, 





Vol. 25—No. 4 


which, of course, could not be kept 
very constant for so long an interval 
of time as is necessary for this ex- 
periment, which was about 15 
minutes. 

It is interesting to observe here 
that three air-core transformers like 
E, with three resonators like F, when 
placed in the circuit C D E, and 
each resonator tuned to one of the 
frequencies of the circuit, represent 
an exact analogy of Helmholtz’s well- 
known arrangement of acoustical 
resonators which he employed in the 
analysis of vowel sounds. The variety 
of exceedingly instructive experi- 
ments which one can perform with 
such a multiplex resonance circuit is 
very large and most interesting. It 
has long formed my favorite subject 
for an extended series of experiments 
whose results, however, are beyond 
the limits of this paper. In all ex- 
periments of this kind the voltmeter, 
which is attached to each resonator, 
performs the same office as Kénig’s 
sensitive manometric flames in the 
well-known experiments on acousti- 
cal resonance, and, it should be noted 
here, that they are just as sensitive. 
In fact, in electrical resonance experi- 
ments one is continually impressed 
with the striking resemblance between 
resonance phenomena in _ electricity 
on one hand and those in sound on 
the other. This resemblance is a 
trusty and suggestive guide. 

¢.—SYMPATHETIC RESONANCE. 

Now, an acoustical resonator tuned 
to a certain pitch will respond feebly, 
to be sure, but distinctly, to a simple 
sound of a frequency which is an 
exact submultiple of its own fre- 
quency. A similar phenomenon 
might exist in electrical resonance, 
though ordinary alternating current 
theory does not lead us to expect 
anything of the kind. But some 
experimental results, which will be 
given below, led me to suspect that a 
sort of sympathetic resonance might 
exist, that is to say, a simple har- 
monic current might perhaps be 
capable of producing by induction 
a resonant rise of potential in a reso- 
nator which is tuned to a frequency 
which is an exact multiple of the 
frequency of the inducing current. 
If that were the case, then a resonant 
rise of potenffal in a resonator would 
not necessarily mean that an upper 
harmonic in the inducing current has 
been detected, and, therefore, the 
indications of an electric resonator 
might be misleading. To investigate 
this point the air-core transformer E 
with the resonator F, Fig. 4, was 
connected to the secondary of the 
five kilowatt transformer and the 
current gradually increased by vary- 
ing gradually an electrolyte resistance. 
The feeding machine was the above- 
mentioned 10 horse-power alternator, 
with smooth core armature. Here | 
must disturb somewhat the logical 
sequence of this paper by stating that 
the secondary current produced by 
this machine and transformer, when 
flowing through a non-self-inductive 
resistance in the external circuit, 
or through a coil of small self- 
inductance possessing no iron core, 
showed under ordinary tests no dis- 
tortion worth mentioning. But when 
the secondary current was increased, 
and with it the electro-motive force 
induced in the resonator, the har- 
monics began to appear more and 
more distinctly. When the secondary 
current was 11.5 amperes and the 
electro-motive force induced in the 
resonator was 133 volts the resonant 
rise of potential was as follows : 

For the harmonic of: Three times 
the frequency of the fundamental the 
potential rose from 133 to 155 volts; 
five times, from 133 to 139 volts; 
seven times, faintly; nine times, not 
perceptibly. 
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The resonant rise with the funda- 
mental frequency would have been, 
with the initial potential of 133 volts, 
several thousand volts, so that the 
resonant rises obtained for the upper 
harmonics were extremely small in 
comparison. The conclusion is, there- 
fore, that if such a thing as sympa- 
thetic resonance really exists it is so 
feeble at small initial voltages in the 
resonator as to escape detection. It 
could, therefore, in no way modify 
the results recorded in this paper, 
since these were obtained almost in- 
variably with resonant rises of poten- 
tial which started from very small 
initial voltage. 

These preliminary experimental 
tests demonstrate clearly that a 
resonator of the type given in Fig. 10 
is quite capable of detecting all the 
frequencies that may exist in an 
alternating current wave, that its in- 
dications are in good agreement with 
the theory as far as the fundamental 
frequency is concerned and that it 
gives us a fairly approximate idea of 
the relative strength of the harmonics. 
Additional evidences proving the cor- 
rectness of its indications will be 
found among the results of the follow- 
ing experiments. 


IV. LOCATION OF THE ORIGIN OF 
UPPER HARMONICS. 
a@.—EXPERIMENTS WITH ALTERNA- 


TOR OF SMOOTH CORE ARMATURE. 

First Series. The first set of ex- 
periments in this direction was per- 
formed with the 10 horse-power Fort 
Wayne 8 pole alternator with smooth 
core armature and the Stanley 5 kilo- 
watt trans‘ormer (closed magnetic 
circuit). The secondary circuit was 
open and a Cardew voltmeter indi- 
vated the secondary voltage. ‘The 
current which excited the field of the 
alternator was gradually. increased. 
The secondary voltage measured the 
strength of this excitation. The air- 
core transformer with the resonator 
was inserted into the primary circuit 
as indicated in Fig. 16. The resonant 
rise of potential, recorded by the 
multicellular voltmeter e’, was care- 
fully determined at every excitation 
for the fundamental frequency and 
the first odd harmonic. Higher har- 
monics were present, but very faint. 
The results are givenin Table IV and 
plotted in Fig. 5. The initial voltage 
in the resonant circuit was small, just 
perceptible in the multicellular volt- 
meter. 

TABLE IV. 


‘Resonant Rise | Resonant Rise 
Secondary in Volts due | in Volts due to 
Voltage. to the the First Odd 
Fundamental. Harmonic. 
43 122 58 
48 130 65 
53 5 136 72 
56 138 73 
62 146 80.5 
66.75 152 86 
75 160 94 
83 170 104 
88 175 110 
97 185 117 
104 195 128.5 











The curves in Fig. 5 were plotted 
from this table by taking the readings 
of the first column for the abscisse 
and the corresponding readings of the 
second and third columns for ordi- 
nates. ‘The upper curve corresponds 
to the fundamenta] and the lower 
curve to the harmonic. The two 
curves are two straight lines parallel 
to each other, which means that the 
fundamental and the harmonic in- 
crease at the same rate from nearly 
one-third excitation to full excitation 
of the alternator. This result I did 
not expect, but its correctness was 
verified beyond all reasonable doubt. 

The same series of experiments was 
extended to lower excitations of the 
alternator, but, since I had no low 
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reading alternating current voltmeter, 
the excitation was measured by meas- 
uring the exciting field current. 
This current was 10 amperes at full 
excitation and the series of experi- 
ments extended down to 1.5 amperes, 
hence to nearly one-seventh of the 
full excitation. To bring the read- 
ings of the resonant rises of potential 
within the scale of the musticellular 
voltmeter at low excitations, the num- 
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ber of turns in the air-core trans- 
former was suitably increased. Within 
all these limits of excitation both the 
fundamental and the harmonic in- 
creased at the same rate and pro- 
portionally to the excitation. This 
curious relation I mistrusted at first 
and suspected the existence of some- 


thing like sympathetic resonance 
mentioned above. But all experi- 
mental evidence is in favor of its 
correctness. 

Second Series. To determine 


whether the presence of the har- 
monic was due to the action of the 
transformer or to that of the alter- 
nator, the transformer was discon- 
nected, and two series of incandescent 
lamps, connected in parallel, were 
substituted in its place. Each series 
consisted of 13 lamps, each about 24 
candle-power. The resonator, with 
its air-core transformer, remained in 
circuit as before. First one series of 
lamps was placed in circuit. The 
rise due to the fundamental was 
stronger than in the preceding experi- 
ments, but that due to the harmonic 
was exceedingly faint. When both 
series of lamps were thrown in the 
harmonic appeared a trifle stronger, 
but still very weak. Hence the 
inference that the harmonic was due 
almost exclusively to the action of 
the transformer. 

It should be observed here that 
the alternator armature, though well 
laminated, runs fairly hot in a short 
time, hence it must be the seat of a 
decidedly strong hysteretic process. 
On the other hand, the transformer 
does not heat nearly as much as the 
alternator armature, and yet its action 
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produces the harmonic. ‘This cer- 
tainly seems to speak strongly against 
the view that harmonics are due to 
hysteresis. Other evidences against 
this view will be given below. 

Third Series. A series of experi- 
ments with open magnetic circuit 
transformers of induction coil type in 
place of the lamps showed the har- 
monic much stronger than the lamps 
did, but weaker than the experiments 
with the transformer of closed mag- 
netic circuit. Although I have not 
succeeded to obtain accurate numeri- 
cal comparisons between the two 
types of transformers in this respect, 


one thing is certain, and that is, 
closed magnetic circuit transformers 
distort under similar conditions the 
primary current considerably more 
than transformers with open magnetic 
circuits; on the other hand, in the 
first case the distortion is confined 
almost entirely to the primary circuit, 
when the secondary is closed by a 
non-self-inductive resistance, whereas, 
in the second case, it is felt in the 
secondary circuit also, though consid- 
erably less than in the primary. 

The general conclusion of this 
group of experiments may be summed 
up as follows : 

I. A ferric self-inductance in cir- 
cuit with an alternator which gives a 
simple harmonic electro-motive force 
distorts the current by introducing 
higher odd harmonics, principally the 
harmonic of three times the frequency 
of the fundamental. 

II. This harmonic (and in all prob- 
ability all other harmonics) increases 
at the same rate as the fundamental 
when the excitation increases, the rate 
of increase being up to 4,000 C. G.S. 
lines of force per square centimeter 
proportional to.the intensity of mag- 
netic induction in the core of the 
ferric inductance. 

III. When this ferric induction is 
a transformer, then the distortion 
appears, but not seriously, in the 
induced secondary _ electro-motive 
force; if the transformer has an open 
magnetic circuit, it does not appear 
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there to any extent worth considering 
if the magnetic circuit isa closed one. 

IV. A practically simple harmonic 
electro-motive force is produced by 
alternators with smooth core arma- 
tures, even if the machine is worked 
at considerable degrees of magnetiza- 
tion of the armature core. 


b.—EXPERIMENTS WITH ALTERNATOR 
OF SLOTTED CORE ARMATURE TYPE. 


The machine employed in these ex- 
periments was the one horse-power 
alternator mentioned above. It isa 
16 pole machine; its armature is a 
Crocker-Wheeler one horse-power 
motor armature wound for 500 volts. 
It gives at full excitation, and the 
speed at which I usually ran it in these 
experiments was about 1,500 volts. 
The transformer connected with it 
was of induction coil type with a 
cylindrical iron core made up of very 
carefully insulated thin iron wire. 
The same series of experiments were 
performed as under group A. The 
first series in this group gave exactly 
the same results as the corresponding 
series in group A. The excitation 
varied from one-seventh of the full to 
the full excitation; the amplitude of 
the fundamental and the first odd 
harmonic varied at the same rate 
during the whole interval, so that a 
parallel pair of straight lines like 
those in Fig. 5 could be plotted in 
this case also. The second series 
resulted in the conclusion that the 
harmonic was very strong and due in 
a very large measure to the action of 
the armature and not to that of the 
transformer, as in the other case, 
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although the transformer, also, con- 
tributed a distinct but small measure 
to the strength of the harmonic. 
The third series showed that the har- 
monic appears in the secondary of an 
open magnetic circuit trangformer, 
although considerably weaker, but 
does not appear there to any appreci- 
able extent when the magnetic circuit 
is a closed one. 

To the four conclusions given at 
the end of the series of experiments 
under group A we may, therefore, 
add the following additional conclu- 
sions : 

V. An alternator with slotted core 
armature produces a complex har- 
monic electro-motive force in which. 
the upper harmonic of three times 
the frequency of the fundamental is 
generally by far the strongest. 

V1. The amplitudes of the funda- 
mental and the harmonic increase at 
the same rate with the increase of 
excitation ; this rate is proportional 
to the excitation, that is to say, pro- 
portional to the magnetization of the 
armature. 

VII. A ferric inductance in circuit 
with a slotted iron core armature 
introduces no new harmonics. It 
seems to strengthen those already 
existing in the electro-motive force, 
that is, odd harmonics, especially the 
first odd harmonic. 

‘The same conclusions will evidently 
hold true for alternators of ordinary 
types, that is, alternators whose arma- 
ture is made up of coils wound on 
iron cores which are bolted to a cylin- 
drical iron drum common to all of 
them. 

V. EFFECT OF THE LOAD UPON THE 
HARMONICS. 


It is a well-known fact that the 
distortion of the primary current dis- 
appears gradually with the increase 
of the secondary load, that is, when 
the external part of the secondary 
circuit is a non-self-inductive resist- 
ance. ‘The question arises now, what 
becomes of the harmonics which pro- 
duce the distortion in the primary 
when the secondary current increases? 
The following experiments seem to 
answer this question definitely. 

The arrangement of circuits was 
that given in Fig. 14. The secondary 
circuit of the large five kilowatt trans- 
former contained an electrolyte re- 
sistance and the secondary current 
was measured by means of a Siemens 
electro-dynamometer. For every par- 
ticular value of the secondary current 
the resonant rises of potential due to 
the harmonic and the fundamental 
were carefully determined by means 
of the multicellular voltmeter. ‘Table 
V contains the observations relating 
to the harmonic of three times the 
frequency of the fundamental ; 'l'able 
VI relates to the fundamental (130 
periods per second). The apparatus 
employed were the large alternator 
and the five kilowatt transformer. 

Table VI requires explanation. 
When the secondary current was over 
3.6 amperes the resonant rise of the 
fundamental was too high for the volt- 
meter employed and also too risky for 
the condenser. An auxiliary resist- 
ance had to be introduced into the 
resonator to bring the resonant rise 
down to the limits of the voltmeter. 
These auxiliary resistances are given 
in the third column. The readings 
that would have been obtained with- 
out these auxiliary resistances were 
then calculated, roughly, as follows : 
According to theory which was veri- 
fied by experiments described in the 
beginning of this paper the resonant 
rise multiplied by the resistance of 
the resonator gives a constant product 
for all resistances as long as the period 
of the resonator is practically inde- 
pendent of these resistances. ‘The 
resistance of the resonator coils was 
16 ohms. Hence, if, for instance, z 





46 


denote the rise which would have 
been obtained without auxiliary re- 
sistance in the resonator when the 
secondary current was 5 amperes, then, 
since with an auxiliary resistance of 
50 ohms the resonant rise was 122 
volts, we have, with a rough approxi- 
mation, 
122 X 66 
z= —— = 503 volts. 
16 


TABLE V. 





| 
Secondary Current in |Resonant Rise of the Har- 


Amperes. | monic in Volts. 
| 
0 | 65 
3.6 65 
4.8 | 66 
6.9 68 
8.5 70 
11.5 76 
15.7 | 85 
20 97 
28 | 120 
40 | 162.5 
56 202 


TABLE VI. 





Auxiliary , ic 
secona- Resonant |*ieesist-” Resonant Rise 
ge 4 Fundamental Fs -aonl Fundamental 

in Volts * in Volts 
Amperes. (observed). | @{OF 1 (calculated). 

0 80 0 80 
3.6 240 0 240 
5.0 122 50 503 
6.7 150 50 616 
9.0 200 50 825 
17.3 200 100 1,450 
27.0 135 210 2,613 
14.0 155 410 | 4,127 
56.0 160 510 5,100 





In this manner the figures of the 
fourth column were obtained. They 
are only very rough approximations, 
but still they give a very fair idea of 
the ratio of the fundamental to the 
upper harmonie at various loads. 
Curves I and IT, Fig. 6 were plotted 
from these data. The secondary am- 
peres were taken for the abscisse and 
the corresponding resonant rises in 
volts for the ordinates. Curve III 
represents curve II plotted on adiffer- 
ent scale for the volts of the resonant 
rise of potential. These are given in 
the right hand vertical column of the 
diagram. This curve gives a better 
picture of the gradual apparent in- 
crease of the harmonic. An inspec- 
tion of I and II shows clearly how 
much more rapidly the fundamental 
increases than the harmonic. J» re- 
ality the increase ts even more rapid; 
for, according to Table V, it appearsas 
if the strength of the harmonic in- 
creased with the secondary current, 
only much less rapidly than the 
fundamental. For instance, at open 
secondary the voltmeter indicated 65 
volts for the resonant rise of the 
fundamental; and at 56 amperes in 
the secondary this rise was indicated 
by 202 volts. But it must be noted 
that in the first case the voltmeter 
needle went from practically zero at 
no resonance, to 62 when resonance 
was reached; whereas in the second 
case it went from 135 volts at no res- 
onance to 202 volts when resonance 
was reached, so that the real resonant 
rise was practically the same in both 
Simuarly for all other loads 
in the secondary. It follows, there- 
fore, that if the harmonic increased 
at all with the increase of the load, 
this increase was much smaller than 
appears at first sight from the data 
of Table V. The more important 
conclusion, however, which follows 
from this experiment, and which I 
wish to point out more particularly, is 
that the harmonic which manifests 
itself in the distortion of the primary 
current when there is no load in the 
secondary is present at all loads, if 
not stronger, then certainly with 
about the same strength. At full 
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load this harmonic could not possibly 
be detected by Joubert’s method of 
sliding contact; itis so exceedingly 
small in comparison to the funda- 
mental, 

This persistence of harmonies at all 
loads, even when completely hidden by 
the fundamental wave, holds true also 
when their origin can be traced to the 
action of the armature of the gener- 
ator as in the case of the machine with 
slotted iron core armature. In all 
cases their strength seems to depend 
upon the mean intensity of maynetiza- 
tion of the magnetic circuits to which 
they owe their origin and upon 
nothing else. 

Another somewhat more difficult 
but very instructive way of proving 
the persistence of the harmonics is 
represented in Fig. 7. In circuit 
with the primary of the large machine 
and transformer described above are 
two equal air-core transformers, a 4 
and a’ b'. By means of a double 
switch either one of the two can be 
made a part of the resonating circuit 
c, d, f. A number of condensers D, 
in series, are connected across primary 
circuit as indicated. The two air-core 
transformers, @ ) and a’ 0’, will be 
equivalent when the resonator volt- 
meter, ¢, gives the same indications, 
no matter which one of the two 
transformers be connected to the 
resonator. This balanced arrange- 
ment having been obtained, the bal- 
ance will be disturbed as soon as the 
condenser D is plugged in, and it 
will be disturbed in a great variety of 
ways, according to the capacity 
plugged in. But when the trans- 
former B is of closed magnetic 
circuit type, then the resonator indi- 
cations remain practically the same as 
long as the resonator is switched on the 
air-core transformer q@ 4’, no matter 
what capacity is plugged in the con- 
denser I). When the resonator is 
switched on the air-core transformer 
a b, then its indications will be 
different for every particular capacity 
in}. In fact, the cirenit A, a 4, D, 
A, can be treated as an entirely sepa- 
rate circuit from the circuit A, a b, 
B, A. 

This statement needs practically no 
modification in order to cover that 
case also in which the self-inductance 
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of the primary of B is diminished by 
putting a non-self-inductive load on 
the secondary. This utter disagree- 
ment between theory and experiment 
deserves a closer discussion, but since 
its connection with the subject of this 
paper is only an indirect one I prefer 
to reserve it for some other time. 
That which has a direct bearing upon 
the present discussion is the method 
which the above mentioned relation 
offers for observing the variation of 
the harmonics with the load without 
the disturbing inductive effect of the 
large primary current. It is this: 
Connect the air-core transformer a ) 
(and with it the resonator) in series 
with the condenser. Add to this 
series an auxiliary coil ¢ (no iron 


core). By the combination thus 
obtained, bridge the primary circuit, 
so that in place of the simple con- 
denser bridge D given in Fig. 7 there 
will be a bridge consisting of con- 
denser D, the air-core transformer a d 
and the auxiliary coil c. The office 
of the auxiliary coil will be explained 
presently. The secondary C bemg 
open, tune the circuit consisting of 
the alternator armature, the primary 
conductors up to the bridge, and the 
bridge, to any one of the harmonics. 
The tuning is done by means of vary- 
ing the capacity of the condenser 
and the self-inductance of the aux- 
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iliary coil. Then close the secondary 
circuit by means of an electrolyte 
resistance and vary the secondary 
current. It will be found that the 
harmonic diminishes only — slightly 
with the increase of the secondary 
load. As an example I give the fol- 
lowing: The circuit just mentioned 
was tuned to the harmonie of five 
times the frequency of the funda- 
mental, that is, 650 periods per second. 
At no load the resonator indieated a 
rise of 108 volts; at full load the rise 
was 94 volts. But this drop, small as 
it was, might have been caused by 
armature reaction. 

Whatever the ultimate meaning of 
the appearance and the persistance of 
the odd harmonies in an alternating 
current wave may be I am not quite 
prepared to state with any high de- 
gree of confidence. One thing is 
certain and that is that they are pres- 
ent at all loads with almost undimin- 
ished strength. Their presence is 
hidden by the fundamental wave at 
heavy loads, but when conditions 
favoring resonance with any one of 
them arise they will certainly come 
out and do all the mischief they can 
to the insulation. ‘The self-induction 
of a motor, or that of a closed mag- 
netic circuit transformer, has prac- 
tically no bearing upon the conditions 
of their resonance. ‘These conditions 
depend in such circuits solely upon 
the self-induction of the alternator 
on the one hand and the self-induction 
and static capacity of the line on the 
other. According to the experiments 
just described the resonant current is 
confined entirely to the alternator 
and the line, the dielectric forming a 
part of its circuit. These observa- 
tions will be modified in the case of 
transformers with open magnetic cir- 
cuits and their equivalents, that is, 
closed magnetic circuits possessing 
considerable magnetic leakage, espe- 
cially when the conditions of the line 
favor resonance with the fundamental 
frequency, this frequency being low; 
such magnetic circuits possess much 
less magnetic sluggishness and can 
influence considerably the conditions 
of resonance with a low frequency. 


VI. DISTORTION OF THE SECONDARY 
CURRENT. 

It was pointed out that the super- 

position of harmonics upon the funda- 

mental wave was confined to the 
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primary circuit when the secondary is 
closed by a non-self-inductive resist- 
ance, that is, if the transformer is of 
closed magnetic circuit type. With 
an open magnetic circuit transformer 
the deviation of the primary current 
wave from the simple harmonic form, 
due to action of the generator or 
the transformer, or both, is felt more 
or less in the secondary current also. 
If, however, the secondary is closed 
by a ferric self-inductance, then odd 
harmonics will appear in this circuit, 
also in both types of transformers. 
In fact, the secondary circuit should 
now, as far as the harmonics are con- 
cerned, be considered asa separate 
circuit, in which the secondary coil of 
the transformer and the ferric induc- 
tance in the secondary circuit play 
the same part as the armature of the 
alternator and the transformer play 
in the primary circuit. 

The series of experiments which 
related to the origin and growth of 
harmonics in the secondary circuit 
was exactly the same as the one de- 
scribed above, by means of which the 
so-called distortion of the primary 
current was studied. ‘The results 
were the same. ‘The presence of har- 
monics is due to the action of the 
ferric inductance; their strength in- 
creases proportionally to the intensity 
of magnetization of the iron in the 
ferric inductance. They seem to be 
entirely independent of hysteresis, 
that is, if by hysteresis the process be 
understood by means of which most 
of the heat is generated in a very 
finely laminated, well insulated 
and well annealed iron core when 
such a core is subjected to rapid 
reversals of magnetism. I shall 
describe briefly an experiment bearing 
upon this point. ‘The secondary cir- 
cuit of the five kilowatt transformer 
was closed by an electrolyte resistance, 
and a short cylindrical coil having 
about 120 turns coarse copper wire. 
A short cylindrical core made up of 
very fine (No. 26 B. and 8.), and well 
annealed iron wire could be inserted 
into this coil. ‘The core was 40 centi- 
meters high and five centimeters in 
diameter. ‘The wires were fairly well 
insulated from each other. A layer 
of fine copper wire surrounding this 
coil formed part of the resonator cir- 
cuit. First, tke secondary current 
was passed through the coil before the 
iron core wasinserted. The resonator 
could detect no harmonic worth men- 
tioning even when the current was 
increased almost to full load. But as 
soon as the iron core was introduced 
the odd harmonics appeared, especially 
the third harmonic; its strength in- 
creased proportionally to the current. 
Placing now another similar iron core 
on the top of the first and adjusting 
it in such a way that it allowed asmall 
rocking motion, the two cores could 
be set into violent vibration by the 
inductive action of the current which 
gave a very loud note corresponding 
in pitch to the frequency of the alter- 
nator. ‘The vibration could be stopped 
by pressing the top core against the 
lower core and against the table. 
The vibration produced no appre- 
ciable difference in the strength of 
the harmonic ; 1f anything it seemed 
to make it stronger. ‘This experi- 
ment seems to me to render the 
theory, which ascribes the origin of 
harmonics to the hysteretic action of 
iron, completely untenable. 

I do not think that the proper time 
has arrived yet for the formulation of 
a physical theory which will give a 
complete account of the peculiar 
behavior of iron, by means of which 
it superposes odd harmonics upon the 
wave of a simple harmonic current. 
The view which irresistibly suggests 
itself to my mind is simply this: 
Upper harmonics will be generated 
whenever more or less abrupt changes 
of the magnetic state in any part of 
the magnetic field through which an 
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alternating current flows occur. A 
slotted core armature or an armature 
made up of coils with iron cores dis- 
tributed over a drum common to all 
of them will introduce such abrupt 
changes. An alternating current 
motor, especially when it Is not of a 
smooth core armature type, will also 
cause abrupt changes of magnetism 
und hence cause strong deviations of 
the feeding current from the simple 
harmonic form. But if this view be 
correct, then every complete cycle of 
magnetization to which iron is sub- 
jected when under the inductive 
action of a simple harmonic current 
must be accompanied by some abrupt 
changes in magnetism, and that, too, 
whether the mean magnetic intensity 
of the cycle be large or small. A 
great many things may be suggested 
which could account for such cyclic 
abrupt changes. One thing is certain 
und that is, that hysteresis, as com- 
monly understood, will not account for 
them ; for these peculiar abrupt cyclic 
changes, if they really exist and are 
the cause of harmonics, are not affected 
by mechanical vibrations by which, as 
is well known, all hysteretic effects 
are influenced very much. But what- 
ever the real theory underlying these 
upper harmonics may be, the bare fact 
which the engineers have to face is: 
There is no cure against harmonies 
as long as the circuits contain tron. 
Hence construct your lines in such a 
way that conditions favoring resonance 
with the frequency of the fundamental 
or with one of its odd upper harmonies 
will seldom occur, and whenever they 
do occur the resonant rise of potential 
should not be capable of producing 
any damage. Avoid slotted arma- 
tures and armatures with projecting 
pole ple ces and keep the magnetization 
down as much as possthle. 


VII, FLUCTUATIONS OF THE ROTARY 
FIELD. 


Before closing this paper I will 
describe briefly the application of the 
resonance method of analysis to the 
study of the intensity fluctuations of 
a rotary magnetic field. ‘The investi- 
vation was carried out by two students 
of the electrical department — of 
Columbia College, at my suggestion, 
and will be published in the near 
future. The method, briefly stated, 
is this: A suitable number of turns of 
wire are subjected to the induction of 
a rotary magnetic field. ‘These turns 
form part of a resonator. What- 
ever fluctuations there be in intensity 
of the rotary field they will be periodic, 
their period bearing a perfectly defi- 
nite ratio to the periodicity of the 
current which produces the rotary 
field. For instance, in a three-phase 
combination of alternating currents, 
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the intensity of the rotary field will, 
according to theory, show six maxima 
and six minima during each complete 
revolution, the maxima differing from 
the minima by about 14 per cent. A 
circuit subjected to the inductive 
action of such a field should havea 
periodic electro-motive force induced 
in it whose frequency will be either 
three or six times the frequency of 
the fundamental, according to the 
shape of the curve of fluctuations. 
Similarly in a rotary magnetic field 
produced by a two-phase combination 
of alternating currents. If such elec- 
tro-motiye forces were induced the 
resonator would detect them, and 
from the resonant rise of the potential 
the extent of the fluctuations produc- 
ing these electio-motive forces could 
be estimated. 

No electro-motive forces of this 
type were detected in either a tri- 
phase or a two-phase combination. 
Hence the inference: Rolary mag- 
netic fields produced by reasonably 
well constructed machines are not 
accompanied by fluctuations in their 
intensity. 

In conclusion, I wish to thank my 
friend, Professor H. A. Storrs, of the 
University of Vermont, who, during 
his whole stay at my laboratory this 
year was always anxious to aid me in 
my work in a most ready and disinter- 
ested way. His most efficient assistance 
was of the greatest value to me. 

gil : 
LITERARY. 

McClure’s Magazine for August 
supplies a companion piece to Mr. 
Hamlin Garland’s striking description 
of life in the steel mills at Homestead, 
published in the June number, ina 
no less striking description of life in 
the depths of a coal mine, by Stephen 
Crane ; and the strong points in Mr. 
Crane’s description are emphasized, 
as were the strong points in Mr. Gar- 
land’s, by a remarkable series of 
pictures... 
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The municipal authorities of Ham- 
burg, Germany, have recently granted 
a concession to the railway company 
of that town for the adoption of elec- 
tric traction on all their horse car 
lines, which will now be transformed 
in the course of the next three years. 
Also electric railways find more and 
more favor. One of the most recent 
projects, brought ‘forward by the 
well-known firm of Schuckert & 
Company, refers to an electric rail- 
way between Niirnberg and Erlangen, 
adistance of only 15 miles, whilst it 
is rather a roundabout way by the 
State railway. 


ELECTRIC LIGHT FLASHES. 


The Jenney Electric Light and 
Power Company has made a contract 
for street lighting for three years with 
the city of Fort Wayne, Ind. 


The Edison Electric Illuminating 
Company, of Boston, has declared a 
quarterly dividend of one and one- 
half per cent to stockholders of 
record, payable August 1. 


The Wood are dynamos in the plant 
of the Municipal Electric Lighting 
and Power Company, St. Louis, are 
to be replaced by three 800 kilowatt 
General Electric alternators. 


The Louisiana Electric Light Com- 
pany, of New Orleans, had a strike 
on its hands recently, but it only 
lasted an hour, during which the 
differences between the company and 
the men were adjusted. 

The electric light companies at 
Cincinnati, O., are trying to arrive at 
an agreement for the joint use of 
poles. Imf they fail to agree the Board 
of Affairs and the City Electrician 
will arbitrate the matter. 

The city committee on street light- 
ing and the Northampton, Mass., 
Electric Lighting Company have 
signed a contract for five years subject 
to the approval of the City Council. 
A reduction has been made in the 
price of the lights from 867.50 to $65 
each for the year. 

Francis D. Dowley, who was ap- 
pointed receiver of the West Side 
Electric Light and Power Company, of 
New York city, in 18 9, has been 
granted permission to have hisaccounts 
passed upon by a referee, in order that 
he may distribute among the creditors 
about $2,000 which he still has in his 
possession for that purpose. 


The City Council of Dallas, Texas, 
has passed the following resolution : 


Resolved, That it is the sense of this council that 
the charges of gas and electric lighting companies 
for lights and motive power be regulated by ordi 
nance, and with a view to the establishment of 
rates the City Attorney is hereby directed -to pre 
pare and submit an ordinance defining the duties 
and rates to be charged by such companies for said 
services, leaving proper blanks for the different 
rates to be filled in, and also that the Committee on 
Lights be directed to investigate and submit a 
proper schedule of rates to be filled in such blanks. 


Alderman M. J. P. 
duced the resolution, which was 
adopted and referred to the City 
Attorney and City Electrician Fraser. 


Lacy intro- 
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The Fort Wayne Electric Company 
are the owners of a lighting plant in 
this city called the Dallas Electric 
Company. 
: cate : 
Death of Edmond Julien. 

Kdmond Julien, the distinguished 
engineer and founder of what is 
known in this country and Europe as 
the Julien storage battery system, 
expired at his home in Brussels on 
the 5th day of this month. 

Mr. Julien was born at Andenne, 
on the 31st day of August, 1838. 
Ile was by profession a civil engineer, 
and in that capacity built a number 
of railroads in Russia and Spain, He 
had the reputation of being of the 
first rank as a railroad engineer. He 
umassed considerable wealth in rail- 
road building, and embarked almost 
all of it in the storage battery busi- 
ness in connection with Faure and 
Phillipart. He built what was proba- 
bly the first storage battery factory in 
Europe at Brussels, and in 1885 his 
storage battery car took the first 
prize in mechanical traction at the 
Antwerp Exposition. 

Mr. Julien was very highly esteemed 
by his fellow citizens at Brussels, ane 
King Leopold knighted him in 1889. 
man of most imposing 
feet, 


Ile was a 
appearance, being about six 
four inches in height and of splendid 
proportions. He leaves a charming 
family and a beautiful home in Brus- 
sels where hospitality was expended 


with # lavish hand. 
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The Pennsylvania Railroad is 
fast completing its elegant terminal station 
at Philadelpbia, and many of the offices are 
already occupied. 


The Harrison International 
Telephone Company, 44 Wall street, 
New York, has issued a sheet of testimonials 
highly commending its apparatus. 


Mr. P. C. Ackerman, the New York 
representative of the American Electrical 
Works, Providence, R. !., reports that his 
company is doing its usual amount of Sum- 
mer business in spite of the bard times. 


The Buckeye Electric Company 
have appointed the Manhattan General Con- 
struction Company, No. 50 Broadway, New 
York city, their present agents for New 
York and vicinity, their exclusive agents for 
Massachusetts, Rhode Island and Connecti- 
cut, in addition to the territory already 
covered by them. 


The Okonite Company, 13 Park 
Row, New York, has gotten out an attractive 
advertisement in the form of a trick pocket 
book. We are told that there isa silver 
dollar in each pocket book, but we haven’t 
been able to open ours yet, so we don’t know 
exactly about this. We have tried to spend 
the pocket book for cooling Summer bever- 
ages, but that doesn’t go, either. 


The Knott Manufacturing Com- 
pany, 796 Seventh avenue, New York city, 
are making a commutator lubricating com- 
pound which has been highly endorsed by 
those who have used it. Itis claimed to 
prevent sparking and overheating, to increase 
the life of the commutator and, it is said, 
that it will not run, gum or clog the brushes, 
besides giving to the commutator a hard and 
brilliant polish. 


The Berlin Iron Bridge Com- 
pany, of East Berlin, Conn., have received 
the contract from the Delaware, Lackawanna 
and Western Railroad for one of their patent 
anti-condensation corrugated iron roofs to 
cover the new engine room at the Auchin- 
closs shaft. This is the third roof of this 
kind that the Delaware, Lackawanna and 
Western Railroad people have bought of the 
Berlin company, showing the positive merits 
of their system of protecting the corrugated 
iron on the underside from dripping. 


The Berlin Tron Bridge Com- 
pany, of East Berlin, Conn., have received 
the contract for a new electric light and 
power station for the Bradford Electric 
Light and Power Company, at Bradford, 
Pa. The building is 65 feet wide and 160 
feet long, with brick side walls, the roof 
being of iron, covered with the Berlin Iron 
Bridge Company’s patent anti-condensation 
corrugated iron roof covering. When com- 
pleted this will be one of the finest and most 
complete stations in western Pennsylvania, 
and also so constructed as to be absolutely 
fire-proof, there being no woodwork about 
the building to take fire. 
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